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PROGRESS IN INCANDESCENT-LAMP CON- 


STRUCTION. 

During the recent convention of the National Electric Light 
Association, which was held in Chicago, two important advances 
in the manufacture of incandescent lamps were shown by the 
National Electric Lamp Association: first, when a twenty-five- 
watt tantalum lamp was exhibited and then when a number of 
twenty-candle-power, twenty-five-watt, 110-volt tungsten lamps 
were shown and kept burning continuously during the conven- 
tion. Heretofore a serious handicap to the general introduction 
of the new high-efficiency incandescent lamps has been their 
relatively high candle-powers. In spite of a somewhat energetic 
demand on the part of many for a general increase in the inten- 
sity of illumination and the use of lamps of higher candle- 
power, the general feeling seems to be that what we need 
not more intense illumination, but more care in the arrange- 
ment of our lighting systems so as to secure a more satisfactory 
distribution of light. 
What it does mean is that consideration should 


This does not necessarily mean greater 
uniformity. 
be given to protecting the eye from undue strains and to secur- 
ing the desired quality of lighting. For these purposes in a 
great many cases a low-candle-power lamp is better than one 
with a high rating, and it was in just such problems, where the 
greatest care in arranging the installation was taken, that the 
use of the new lamps seemed prohibited. With lamps of the 
types exhibited in Chicago this difficulty no longer exists, and, 
moreover, there will, in general, be less objection in old installa- 
tions to replacing lamps which are rated at sixteen candle- 
power by twenty-candle-power units than by units of fifty candle- 
power or more. 

It is worthy of note that the lamps shown in Chicago did 
not have excessively long filaments, and there is nothing to show 
that they were more fragile than the filaments of the larger 
lamps. Just how this has been accomplished was not explained, 
but it evidently marks important advances in the art of manu- 
facture. 

In this connection it is interesting to call attention to a 
method of manufacture of metallic filaments which has just 
been patented in England by the British Thomson-Houston 
Company, the method apparently having been developed by the 
An abstract of this 
The method, in brief, 
consists in reducing tungsten tri-oxide chemically and mixing 


General Electric Company, of Schenectady. 
is given on another page of this issue. 


the powder thus obtained with an amalgam of cadmium and 
There is no need to prepare the metal in the colloidal 
form. The plastic mass thus obtained is pressed through a die 


mercury. 
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in the usual way and the mercury and cadmium are driven off 
by heating. The tungsten wire prepared in this way possesses 
the usual brittleness, but it has been found that by heating it 
to a moderate temperature, not high enough to cause objection- 
able oxidation, it becomes pliable and can be bent to any form 
desired. In fact, it is said to be practicable to draw tungsten 
wire from rods of the metal prepared in this way simply by 
inaintaining the metal and the dies at the proper temperature. 

In the same abstract another development in somewhat the 
same direction is mentioned, this being the result of the work 
of the Allgemeine Elektricitits Gesellschaft. It is found that 
by mixing oxids of the rare earths, such as yttrium, ytterbium 
and certain others having a high affinity for oxygen with the 
metal used for the filamenis, that the resistance of the latter is 
considerably increased, while the oxygen of the added materials 
apparently is not dissociated sufficiently at the temperature of 
incandescence to impair the vacuum in the bulb. Such fila- 
ments probably show somewhat the characteristics of the Nernst 
glower, being more or less selective, and hence probably having 
i high luminous efficiency, These filaments are prepared, by 


pressing the paste through dies in the ordinary way. 





AN ACCURATE CURRENT WEIGHER. 

Theoretically, our electrical units are deduced from the two 
fundamental ones—the volt and the ampere, but not all are in 
agreement on the question whether our primary concrete 
standards shall represent these two, or one of them and a care- 
fully specified derived unit such as the ohm. For ordinary 
purposes a standard of resistance is more convenient than a 
standard of current or a standard of potential. But in deter- 
mining the values of our fundamental units, convenience must 
he subordinated to more important qualifications, and only when 
it can be shown conclusively that there is an objectionable 
uncertainty in their determination should a derived unit be 
adopted as the standard, and from this an accepted value of a 
fundamental unit be obtained, 

But for most purposes concrete standards must be avail- 
able, and we have been getting along fairly well with those we 
have and with the accepted values of the volt, the ampere and 
the ohm. Tlowever, there have naturally been, in various quar- 
ters. endeavors to improve the situation by careful study of 
these standards. From a chemical viewpoint a standard cell, 
properly constructed and used, should give results of high accu- 
racy. The same should be true of the silver voltameter, for 
if we accept the law of the conservation of energy, and if pure 
materials are employed, a constant value for the electrochemical 
equivalent of silver should be obtained. Unfortunately, for 
reasons not well understood, the silver voltameter has received 
a bad name for reliability and ease of application, and recent 
investigations of the accepted standard cells have called into 
question their constancy. On the other hand, the construction 
of a standard resistance seems to be a fairly simple matter; 


hence the argument for the adoption of a resistance as a funda- 


This whole subject is now under 


mental conerete standard. 
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consideration, and will probably come up at the Internationa! 
Klectrical Conference which is expected to take place next fall, 

Two exceptionally important contributions to the subject 
were presented last year to the Royal Society of London, whic 
have recently been published and are abstracted on other pages 
of this issue. The object of this work was, in the first place, 
to make a redetermination of the absolute value of the ampere. 
as former attempts have not given results as satisfactory as 
the corresponding determinations of resistance. A current 
weigher was, therefore, constructed according to plans sug- 
gested by Professors W. E. Ayrton and J. V. Jones, and tiie 
performance of this instrument was carefully studied by Pro 
fessor Ayrton and Messrs. T. Mather and F. E. Smith. Th 
instrument was then used to determine the electromotive force 
of the normal Weston cadmium cell and the electrochemica! 


equivalent of silver, and opportunity was taken at the same tim 


to study the behavior of the silver voltameter and to remove, j 
possible. or at least to determine the reasons for its suppose! 
unreliability. 

In the description of this weigher and the discussion of it- 
performance it will’ be seen that an instrument of unusually 
high precision has been constructed. Results have been attained 
with an accuracy of one part in 50,000, and the instrument itsel! 
admits of far higher accuracy, probably one part in 300,000. 

When using this device to determine the electromotive force 
of the Weston cell it was found that not only was the Weston 
cell exceedingly constant, but that the combination of weigher 
and Weston cell was more constant and reliable than the stand- 
ard resistance employed, which was the best that could I 
obtained. This result is exceedingly important in view of the 
criticism which has been made recently of this standard of elec 
tromotive force. 

When using this current weigher to determine the electro- 
chemical equivalent of silver, comparison of the various forms 
of voltameter which have been employed was made and these 
were all found to give good results. although the Rayleigh type 
was, on the whole, the most satisfactory, as well as the simplest. 
The results of a large number of determinations gave the elec- 
trochemical equivalent of silver as 1.11827. The mean observa- 
tion of error of these determinations was only 2.4 parts in 
100,000, but as this error includes that of the current weigher 
as well, it is thought that the Rayleigh form of voltameter is 
reproducible within one part in 100,000, a degree of accuracy 
far greater than-that heretofore assigned to this apparatus. 

Almost equally important with establishing the reliability of 
the silver voltameter, as used, were the results of the investigation 
made to determine what precautions were necessary to secure re- 
liability approaching this value. In spite of the disagreement of 
previous investigators it was found that the satisfactory condi- 
tions were very easily obtained, and that all that was necessar) 
to secure the desired purity of the silver nitrate was recrystalliza- 
tion of the salt, a method easily applied by any one. 

These results are of the highest scientific value, and will 
doubtless have considerable weight in future discussions on the 
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<pject. They seem to establish beyond doubt the reliability 
of the Weston standard cell and of the silver voltameter, and 
the value of the ampere is now known with far greater accuracy 
‘han before. ‘There is also another important result of more 
immediate interest to many engineers. With pure materials, 
sich as ean be obtained from chemical supply houses, it should 
ie possible for any one with any skill at all in manipulation 
io construct a standard cell and to set up a silver voltameter 
which will give him results accurate within all engineering 
«juirements. Indeed, for this purpose the silver nitrate used, 
‘it be that known commercially as “pure,” need not be purified 
all. With these two devices at hand any one can then easily 
eck up his standard resistances in a short time and not be 
uupelled to send them perhaps a long way to a standardizing 
ratory for the work to be done there when time is precious. 

< is a very valuable outcome of the unusually fine work 

ch has been done at the National Physical Laboratory, of 


London, for which we infer that Mr. Smith is largely respon- 


le, since he has taken part in all of the various investigations 


ich were reported. 





WILLIAM ARNOLD ANTHONY. 

On Friday, May 29, a great heart stopped beating, and the 
ntifie and student world experienced a genuine emotion of 
vrow in learning that William Arnold Anthony, a scholar 
nd a gentleman, admired and well beloved, had passed away. 
Neaders of scientific literature for the past thirty-six years are 
amiliar with the work of Professor Anthony, and it .is not 
necessary at this time to enlarge upon his work as an inventor 
ind his great development of the teaching of physics and elec- 
rical engineering, which he really established in this country 
Cornell University in 1872, in connection with which it is 
cll to repeat the words of Professor E. L. Nichols: “ 2. . . 
livsies had thus far been a mere dead name in the list of 
dies; when he opened his mouth it became a live thing.” 
is rather with the mind of the great student body which 
cived its education with this great man as preceptor at the 
‘night and day schools at the Cooper Union for the Advance- 

nt of Science and Art, in New York city, that we wish to 
ow his work. Ever an austere personality and a rigid dis- 


plinarian, there is not a student who came under the instruc- 


nm of Professor Anthony during the five years’ course at 


Cooper Union who left that institution with other than a 
profound respect and a great love for this man, whose only 
ihought was the advancement of engineering and the fitting 
of young men to better compete with their brothers in the 
‘raternity having the opportunities of wealth and position to 
issist them in the battle of life. In speeulating upon the 
characteristic that most endeared Professor Anthony to the 
student it becomes apparent that it was his remarkable demon- 
stration of the great father-heart toward those whom he nurtured 
into technical excellence, and for whom he verily served as 
prophet, priest and scribe. 

On another page of this issue we publish a tribute to 
Professor Anthony, written by one who was long associated 
with him in his work at Cooper Union, and who is entirely 
familiar with his cherished ideals in connection with this work. 
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A SOLUTION OF THE LIGHTNING-PROTECTION 
PROBLEM. 

During the discussion of the two papers dealing with the 
problem of lightning protection, read at a recent meeting of 
the American Institute of Electrical Engineers, which was 
reported in the ELecrricat Review for May 30, a solution of 
the lightning-protection problem was offered by two well-known 
engineers taking part in the discussion which is well worth 
further emphasis. It apparently would offer entire security to 
transmission systems, so the question is whether it can be 
applied without incurring a prohibitive expense. 

Mr. H. W. Buck, whose long experience in the operation 
of high-tension transmission lines lends especial weight to his 
opinions, pointed out during this discussion that so far as the 
station apparatus is itself concerned we have reached a satis- 
factory stage in construction, as the insulation seems to be 
capable of withstanding the strains thrown upon the system by 
storms. In fact, Mr. Buck attributes the immunity of the sta- 
tion apparatus, which was pointed out by Mr. Vaughan, the 
author of one of the papers. to the high factor of safety of the 
insulation of this equipment, and hence, said Mr. Buek, the 
absence of trouble there is not necessarily proof of the efficacy 
of the lightning-protection devices which were placed out on 
the line. 

On the line, however, this satisfactory condition of insula- 
tion does not obtain, as*the usual types of insulators are not 
capable of withstanding the sudden local application of heat 
due to discharges over them without shattering. This presents 
a ceramic problem, and if it were solved we might expect as 
little trouble on the line as at the station. Later in the dis- 
cussion it was stated that the nearest solution of this problem 
yet devised is the suspension type of insulator. 

Somewhat the same view of the lightning-protection prob- 
lem was taken later in the discussion by President Stott, who 
also has had much experience with high-tension systems, in the 
few remarks which he made on the papers. He said that the 
factor of safety of the insulation of the station apparatus is 
about ten, while that of the line insulator is only about two, 
and sometimes not even that is required by the purchaser. 
Such a low factor of safety is not permitted elsewhere in engi- 
neering work, hence the obvious solution of the problem of 
lightning protection is to give the insulation of the line a satis- 
factory factor of safetv. When this has been done, lightning 
will lose all its terrors for the high-tension transmission system. 

It is very obvious if the line insulation can be made strong 
enough it will not be damaged by lightning, but if we make it 
impossible for the line to relieve itself of disturbances by dis- 
charges there, relief may be found by forcing a path to earth 
at another point, so that it would seem the lightning arrester 
would still have a place on the line. The direction in which 
we should work is toward factors of safety of the insulation of 
both station and line equipment which will guarantee them 
against breakdown, and lightning arresters which will handle 


the most violent discharges without damage. 
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ELECTRICITY IN THE UNITED STATES 
WEATHER BUREAU. 


BY DAY ALLEN WILLEY. 


Qne of the elaborate and varied ap- 
plications of electricity is in connection 
with the Weather Bureau of the United 
States. So much of the delicate mech- 
anism employed in making and recording 
calculations about the weather is actu- 
ated by electricity that nearly all of the 
complicated system is dependent on this 
energy, although the amount of current 
used is very small. When it is remem- 
bered that over 200 observation stations 
are distributed throughout the country 
and that each is equipped with current- 
actuated instruments for noting air press- 
ure, wind currents, percentage of moist- 
ure and other data necessary in determin- 
ing weather conditions, an idea can be 
gained of the extent to which electrical 
apparatus is required for this branch of 
the government service. 

It may be needless to say that the daily 
weather reports published in the news- 
papers, and spread on bulletins from coast 
to coast, are obtained from a system of 
compilation in which the electrically oper- 
ated devices play an essential part. . Of 
course, the information for this curious 
“newspaper” published by the government 
is transmitted entirely by telegraph and 
telephone, so the sounder and receiver, 
key and transmitter are parts of the ap- 
paratus in every weather station, the wire- 
less as well as the regular line telegraph 
being extensively used. In fact, the wire- 
less stations at Washington receive as 
much of the weather news and transmit 
it to the Bureau by telephone or line tele- 
As the majority of the weather 
bulletins are modeled upon the one issued 
by the Forecasting Bureau at Washington 
for that city and vicinity, a brief outline 
of the manner in which it is published will 
give a clear conception of the system em- 
ployed elsewhere. 

As fast as the weather statistics are re- 
ceived by the telegraph operators any in- 
formation of especial interest to Wash- 
ington is transmitted to one of the staff 
whose duty it is to edit it for composi- 
tion. ‘Two men usually are sufficient to 
do the composing and making up the 
form, for the latter is merely changed 
from day to day. The man who makes 
up the form corrects the map to be print- 
ed, placing the marks which indicate the 
direction of the wind, as well as other 
signs, upon it. As the preparation of the 
form begins as soon as the clerk finishes 
the copy, it is ready for lithographing in 


graph. 
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a very short time. Meanwhile, in the 
mechanical department the lithograph 
stone is being prepared for the impression, 
so that when the form is ready it is re- 

















WEATHER VANE, ANEMOMETER AND PRECIPI- 
TATION RECORDER AT WEATHER FORECAST- 
ING STATION. 


produced without loss of time. The stone 
is next placed upon the bed of the press 
and perhaps in less than an hour after 
composition began the paper is being run 
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sufficiently dry they are sent out imme- 
diately for distribution. 

At the Washington bureau is located 
what might be called the perpetual 
weather map. From this the telegraph 
operators get the indications for every 
part of the United States. As fast as a 
bulletin is received predicting the weather 
at a certain place the map-maker jinii- 
cates it by attaching a button of a certain 
color to the map. The operators at the 
keys only need to watch him put in the 
buttons to wire whether it is to be fair or 
rain or snow in the*locality he has marke‘. 
So it might be said that this map is con- 
trolled by the electric current, since a!! 
the information received for it and given 
out by it comes and goes by means of key 
and sounder. 

The weather observation station is usu- 
ally indicated by the mechanism place: 
upon its roof. It may be in one of tly 
sky-scraper office buildings or in a lower 
structure, but in either case one sees the 
familiar skeleton tower to which is a! 
tached the weather vane and the anemom- 
eter, two of the mechanical reporters 
which gather information, and sometimes 
the thermometer box. Another necessary 
addition is the automatic measure for de- 
termining the amount of rainfall or snow- 
fall, while to-day, as a century ago, the 
barometer is one of the reliable methods 











Maxine Up THE WEATHER Map FROM TELEGRAMS RECEIVED AT THE UNITED STATES 
WEATHER BuREAU, WASHINGTON, D. C 


off. The first sheets are carefully exam- 
ined to note any possible errors which may 
have occurred. As soon as the sheets are 


of predicting weather, and is indispens- 
able in making forecasts. 
The design of weather-vane adopted by 























June 6, 1908 


the government consists of an iron rod 
about five-eighths of an inch in diameter 

| forty-two inches long, the tail of the 
vane being formed of thin wooden boards 
spread apart about nine inches at the 
outer ends. To the other end is attached 
an arrow point. Despite the weight of 
metal in the vane it revolves upon a series 
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vane by a side arm or mounted above it, 
as may be convenient. The height of the 
tower varies according to the surround- 
ings. It is necessary to have the instru- 
ments where they are exposed to the direct 
force of the wind—where its direction is 
not diverted by buildings or other obsta- 
cles. 





MECHANICAL RECORDER FOR REGISTERING WIND PRESSURE AND VELOCITY. 


of three anti-friction rollers, so nicely ad- 
justed that they do not require lubrica- 
tion, and the amount of oscillation is re- 
duced to a minimum. Connecting it to 
the recording apparatus is an iron rod 
usually terminating in a contact box, as 
it is termed. 

The anemometer consists of four hem- 
ispheres made of aluminum or brass at- 





Not only are the velocity and direction 
of the wind thus reported, but with the 
aid of the electric current they are re- 
corded as well. The meteorograph util- 
ized for this purpose is one of the most 
remarkable instruments in the weather 
service, for it not only keeps a record of 
the performances of the weather vane and 
anemometer, but registers the amount of 








ONE OF THE GOVERNMENT RECORDERS, DISASSEMBLED, USED IN KITE OBSERVATIONS. 


tached to small square steel arms. Their 
revolutions turn a spindle which termi- 
nates in an endless screw fitting into a 
series of geared wheels. One of these 
lrives another screw, which, in turn, actu- 
ates two dial wheels divided into miles 
and tenths. The anemometer may be at- 


tached to the tower supporting the weather 


precipitation or the duration of sunshine, 
as the weather is clear or otherwise. For 
this reason it is sometimes termed a quad- 
ruple register, and with good reason. As 
will be noted in the accompanying illus- 
tration, the register contains a drum 
around which is wrapped a sheet of paper 
which receives the characters made by the 
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recording pens, which note the changes in 
all the mechanism. This drum makes 
one revolution every six hours, being 
moved by clockwork to insure regularity. 
After each revolution the drum is moved 
endwise about half an inch by the action 
of a screw, thus preventing a record al- 
ready made from being marked over. 

From the meteorograph wires extend to 
the gearing, which is actuated by the spin- 
dle of the anemometer. As the toothed 
wheels revolve they open and close an elec- 
trical circuit, thus operating magnets 
which in turn actuate a recording pen. 
The direction of the wind is recorded by 
the use of four magnets, which, however, 
allow eight different directions to be noted 
if necessary. To the armature of each 
magnet is attached a long printing arm 
terminating in a pen point. When a cur- 
rent opens and closes the magnet, the 
printing point is forced down upon the 
cylinder, making a dot. The position of 
the dot on the paper indicates the direc- 
tion of the wind. The contact box con- 
nected with the weather vane contains a 
series of four cam collars and levers, also 
four contact springs, one for each point 
of the compass. When the wind begins 
to blow directly north the base of the rod 
extending from the vane to the contact 
box presses against what is called the 
“north” spring, which, in turn, touches 
the corresponding lever, thus sending an 
electric impulse through the correspond- 
ing magnet. When it is blowing north- 
east, for example, two of the springs are 
brought into contact with the levers, with 
the result that two circuits are closed and 
two magnets will actuate the pens with 
which they are connected. 

An essential part of the mechanism in 
the station, however, is a combined barom- 
eter and barometric recorder, which, by 
the aid of the current, notes and records 
the slightest change in atmospheric press- 
ure, so that the observer can tell at a 
glance this important fact in making his 
computations. One form of the “baro- 
graph,” as it is called, consists of a series 
of corrugated sheet-metal cells placed one 
upon the other and connected at the upper 
end of the series to a system of magnify- 
ing levers that operate a pen. The pen 
point rests upon a sheet of paper, which 
is held on a cylinder having clockwork 
within it to give it a slow rotation. The 


‘ varying pressure of the atmosphere causes 


the cells to contract and expand, and this 
motion, transmitted through the levers, 
causes the pen to trace a line on the grad- 
uated paper, whose co-ordinates represent 
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the pressure of the atmosphere- at any 
given time. 

Another design of the barograph which 
_is also in use is known as the Marvin, 
after its inventor. In this form of the 
barograph the barometer tube is placed at 
the left of the recording section of the 
apparatus, suspended by a hook from what 
is known as a balance. The weight of 
the barometer tube upon the horizontal 
beam with which it is connected at the 
top is balanced by a rolling carriage and 
a fixed weight. The equilibrium of this 
carriage is maintained by a contact spring 
attached to a balance beam at the extreme 
light and immediately over the recording 
cylinder. By the employment of this 
spring the carriage is moved into the 
proper position by means of a_ wheel 
turned by a horizontal screw. Every time 
the carriage is set in motion by the dis- 
turbance of the equilibrium caused by the 
movement of the mercury, the spring 
closes an electric. circuit, thus actuating 
a recording pen which traces a pressure 
curve upon the paper cylinder. Thus, 
the rise and fall in the mercurial column 
is noted. So delicate is the adjustment 
of this instrument that it is affected by 
an atmospheric pressure as slight as the 
ten-thousandth of an inch. 

As the thermometer is very essential in 
calculating temperatures, several designs 
are employed, and it is a fact that their 


records are partly preserved by being 


marked on paper through electrically 
driven markers. The thermometer is 


somewhat like the barograph in principle. 
The element that is affected by the tem- 
perature is a metal cell that has the form 
of a curved and flattened tube, one end 
of which is secured to the framework and 
a link to a 
lever carrying a pen point. It has also 
a clock-driven cylinder with its graduated 
sheet. of paper. The tube is filled with 
alcohol, and as the liquid expands it 
straightens the tube and causes an elec- 
tric impulse to move the pen over the 
paper, making an irregular line that rep- 
resents the change of temperature. 

The sunshine recorder is constructed on 
the principle of the differential thermom- 
eter. Inside of a vacuum tube is a tube 
having a bulb formed on each end, and 
the inner tube extends into a lower bulb 
nearly to its bottom. Both bulbs contain 
air, and the lower one, which is coated 
with lampblack, has a quantity of mer- 
cury in its lower part. The mercury also 
extends up into the tube. Two wires 


the other end connected by 


enter the opposite sides of the inner tube 
between the bulbs, and these wires form 
part of the electrical circuit of one of the 
magnets of the triple register, which mag- 
net occupies a side of the triple register 
by itself. 


The armature of the magnet, 
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through a pawl-and-ratchet mechanism, 
gives the pen lever of this magnet a step- 
by-step motion, first to one side and then 
to the other. This action takes place when 
the sun shining on the heat-absorbing 
lampblack causes the air and mercury in 
the lower bulb to expand and force the 
mercury up the inner tube until it com- 
pletes the electrical circuit between the 
curves in the inner tube. Thus the clock 
breaks the circuit for an instant every 
minute. When it is cloudy the pen simply 
traces a straight line. 

The recording rain gauge consists of a 
cylindrical casing supporting an open 
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funnel above and a reservoir below. Be- 
neath the mouth of the funnel is a pivot- 
ed tray or “bucket” divided into two com- 
partments under the funnel mouth. When 
this is filled with rain-water the water is 
emptied into the reservoir and the empty 
compartment brought under the mouth of 
the funnel. This tipping of the bucket 
momentarily closes an electrical circuit, 
including the sunshine-recording magnet 
of the triple register, and causes the pen 
to follow a motion in general like the 
sunshine record, but so irregular is it, 
having either more or less stops in a given 
time according to the rapidity of the rain- 
fall, that it is easily distinguished from 
the sunshine record. 

Another interesting form of mechanism 
in connection with the work of the fore- 
casting bureau is the recorder attached 
to the weather kite. To the kite is fas- 
tened a small anemometer of the design 
shown in the illustration, which is con- 
nected by wiring to the little electrical 
recorder which is enclosed in an alumi- 
num case. It is modeled on the same prin- 
ciple as the quadruple register already de- 
scribed, but is only intended to note the 
direction and velocity of the wind, so that 
it is provided with but two pens for this 
purpose. With the kite instruments many 
valuable data have heen obtained at 
heights several thousand feet from the 
surface. 
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Manufacture of Metallic Fila- 
ments for Electric Lamps. 
The following description of a proposed 

process of manufacture, abstracted fro 

a British patent specification submitted 

by the British Thomson-Houston (Com- 

pany (a communication from the Genera] 

Electric Company, of New York), is iaken 

from Electrical Engineering, Londen: 
Tungsten powder of relatively goo 

quality can be readily produced by reduc. 
tion of tungsten tri-oxide with hydrogen 
according to well-known chemical imoth- 
ods. The powder so obtained is non- 
coherent and is exceedingly refractory. In 
order to consolidate it into a colicrent 
conductor we may proceed as follows: 
The tungsten powder is rubbed inio a 
warm and plastic amalgam, consistine of, 
say, equal parts of cadmium and mer ury, 
forming a homogenous ductile mixture: 
the tungsten may be added in the pro- 
portion of thirty per cent or more hy 
weight of the final mixture. The product 
thus obtained may be squirted warm 
through a diamond die and may be oiher- 
wise manipulated without difficulty. The 
squirted wires are ductile, and probably 
consist of a mere mechanical mixture of 
the tungsten powder with the amalgam. 
The proportion of mercury and cadmium 
in the amalgam may be varied through 
relatively wide limits, and a very suit- 
able mixture consists of forty-four parts 
cadmium to fifty-six parts mereury. Other 
binders can be used in place of the cad- 
mium amalgam, as, for instance, cadmium 
bismuth alloy having 112 parts cadmium 
to 208 parts bismuth; or an alloy contain- 
ing mercury cadmium and bismuth in the 
following proportions: mercury, (ifty- 
three parts; cadmium, forty-two parts, and 
bismuth, five parts. It will be noted that 
all the materials of the binder have rela- 
tively low vaporization points, and can, 
therefore, be distilled at low temperatures. 
To remove the vaporizable components 
above mentioned, we may bake the ductile 
wires in an evacuated tube to the tem- 
perature at which most of the mercury 
and part of the cadmium vaporizes out; 
this leaves a relatively strong and some- 
what brittle residue, consisting mainly of 
tungsten and cadmium, and also bismuth, 
if the latter has been used in the binder. 

The wires may then be removed from the 

baking receptacle and suspended in a 

treating bulb, and there subjected to ihe 

heating action of current passed through 
the wires. A vacuum or inert atmosplicre 
should be maintained about the wires 
during this treatment. The current disiils 
or vaporizes the remaining cadmium or 
other component of the binding material, 
and then consolidates the porous residue 
of tungsten into a homogeneous and rvla- 
tively compact wire. The tungsten par- 
ticles seem to sinter together and thus ‘le- 
crease the porosity of the structure. ‘Tlic 
wire shrinks in length very ‘materia!!\ 
during treatment. The wire is then al- 
lowed to cool, and when taken from the 
treating chamber is found to be strong 
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i firm and somewhat elastic, but with- 
out the capability of taking a permanent 
set and practically devoid of ductility in 
the sense in which that term is applied 
1 <uch metals as copper, silver, platinum, 
ote, Assuming that we desire to coil this 
coherent body of pure tungsten into a 
spiral, we may utilize an apparatus con- 
sisting of a rotatable mandrel of platinum 
1» other material, supported in a wooden 
ilock, and heated by a small gas flame. 
‘yhe mandrel need not be very hot, but 
nia» be considerably below a visible red 
heat. The tungsten wire can be secured 
ty ‘he mandrel in any suitable manner, as 
i insertion in a slot cut across the end 
of ‘he mandrel. We find that as soon as 
the {ungsten is heated by the mandrel it 
becomes soft and ductile and feels pliant 
like copper wire. By simply rotating the 
mandrel between the fingers, the tungsten 
" an be wound on the mandrel with- 
out danger of fracture, and with every 
eyideace of duetility in the metal. The 
feainre of the process which seems most 
striking is that the temperature of manip- 
ulation may be below the oxidizing tem- 
perziure of the tungsten, or at least below 
© temperature at which the tungsten 
blucs or otherwise changes in color or ap- 
pearance, After the spiral has been com- 
pletod it may be cooled on the mandrel, 
and then slipped off over the end. The 
material when cold appears to have re- 
turned to its elastie and non-ductile con- 
dition, and appears to have been in no 
wise chemically changed by the heat treat- 
ment. As a modified method of treat- 
nieul. we may keep the tungsten wire hot 
durine iis manipulation by the passage of 
current through it or through the man- 
drel, or we may utilize a heating coil on 
the mandrel. If desired, a shallow screw 
thread may be eut in the mandrel to 
secure uniformity of pitch in the wind- 
ins. ‘The elasticity of the finished spiral 
is sulicient to obviate any difficulty in re- 
moving the spiral from the mandrel. As 
anoi>or industrial application of our in- 
\ we may mention the method 
which consists in winding the tungsten 
liluments on a spider, similar, for instance, 
to those used in tantalum lamps, while 
matiaining the tungsten in a ductile con- 
dition by the continuous passage of cur- 
rent through it, or in any other suitable 
way. We may even secure the desired 
ductility by merely heating the ends of 
supporting spider while the filament 
> being bent. around them. All these 
nanipulations can be carried out while the 
tungsten is at a temperature lower than 
that at which it oxidizes appreciably in 
the air. 

The principle involved in the above 
simple manipulations can be applied to 
rolling or drawing and other complex 
anipulations, and bars or rods of cohe- 
rent tungsten can be worked down into 
lilaments without cracks and _ without 
laws, and without appreciable discolora- 
tion, Warmed tungsten seems very much 
solicr than many materials which are now 
successfully drawn through diamond dies. 
'o produce drawn lamp filaments of tung- 
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sten, we may first make a well-sintered rod 
of tungsten, say, one-quarter inch in diam- 
eter, by use of the cadmium amalgam or 
other suitable consolidating process. ‘This 
rod may then be passed between hot- 
grooved steel rolls until the diameter has 
been brought down to one-sixteenth inch, 
and from then on it may be drawn hot 
through a series of dies, such as diamond 
dies. ‘The tungsten piece should be kept 
up to the temperature at which it is 
ductile, as by heating the rolls and dies, 
and also the reels on which the wire is 
wound; the temperature should, however, 
be kept lower than that at which tungsten 
oxidizes appreciably in air. The advan- 
tages of rolling and drawing tungsten 
bodies are numerous. ‘The original char- 
acteristics of the metal, as its fineness, 
crystalline conditions, etc., become matters 
of minor importance, as with sufficient 
working these characteristics largely dis- 
appear. By rolling long lengths of fila- 
mentary conductors from a single stick 
of tungsten, the filaments are of great uni- 
formity, and are obtained without the 
trouble of individual treatment or han- 
dling. The consolidation of the material 
in the rolls and in the drawing plates no 
doubt renders the wire stronger than tung- 
sten not so treated, and therefore better 
adapted to stand shipment and rough han- 
dling. 

The above method of working the con- 
ductors is also employed for connecting 
lamp filaments with their leading-in wires, 
thus avoiding the use of any foreign ma- 
terials, such as cements and pastes, to 
form welded joints which might possibly 
contaminate the filament or spoil the lamp 
vacuum. ‘To mount coherent filaments of 
tungsten in a lamp, a central pedestal of 
glass is provided, carrying a number of 
copper or nickel wires, bent to form radial 
arms and having sockets at their outer 
ends for engagement with twisted wire 
loops of tantalum. The filaments may be 
supported by these tantalum loops, and 
may be symmetrically disposed about the 
central pedestal. The leading-in con- 
ductors at the base of the lamp may be 
of nickel or platinum, and each provided 
at its end with a loop or spiral forming 
a socket for the lower end of the filament. 
To complete the joint between the fila- 
ment and the leading-in conductor, we 
squeeze the joint with a heated body, as 
between the jaws of a pair of heated pliers. 
We find that the heat of the pliers will 
soften the tungsten and render it ductile 
and pliant, and that by squeezing the 
joint we can distort the filament and can 
press the platinum or nickel wire into 
intimate contact therewith. The pliers 
need not be very hot, and, in fact, should 
preferably be at about visible redness. At 
such low temperatures the tungsten fila- 
ment does not oxidize, and is not injured 
by the operation. Even if the pliers be 
hotter and the tungsten be oxidized super- 
ficially, the product is still serviceable. 
As soon as the joint cools, the tungsten 
resumes its non-ductile and brittle char- 
acter. It retains permanently its distorted 
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shape, and the joint js entirely free from 
vaporizable material. 

In a simple form of apparatus, suitable 
for carrying out a modified method of 
shaping tungsten conductors, two metal ° 
plates are arranged in a vertical position 
and serve as guides for a metal bloek, mov- 
able vertically between the plates, and 
having a projecting portion cut to form 
a sinuous curve meshing with a similar 
curve. in the top of one of the pilates. 
These two curved surfaces serve as jaws, 
between which a tungsten filament can 
be shaped to correspond with the curve of 
the block. The movable block may be pro- 
vided at the top with a handle, and it may 
rest on a flat spring. This block is pré- 
ferably made of metal or other good heat- 
conducting material, and may be heated 
or warmed electrically or by a gas flame. 
In carrying out the bending or shaping 
operation, we lift the block and insert a 
non-ductile tungsten wire between the 
curved surfaces of the blocks, and then 
depress the movable block, thereby bend- 
ing the wire to conform with the curved 
surfaces. We find that the heat imparted 
to the tungsten by the blocks is sufficient 
to change it over from the non-ductile con- 
dition to such ductile condition that the 
tungsten bends instead of breaking. When 
the tungsten wire is released from the 
jaws and cooled, it is found to have taken 
a permanent set conforming to the shape 
of the jaws, otherwise it is the same as 
before treatment. By proper regulation 
of the heating flame, the tungsten wire 
will come out without discoloration, or 
other evidences of oxidation, but for some 
purposes a little oxidation does no harm 
and need not be vigorously guarded 
against. 

We have found that the peculiar char- 
acteristics of tungsten above mentioned 
are common to molybdenum, and that the 
latter, though non-ductile when cold, can 
be manipulated when warm, ‘and even at 
a temperature below that at which appre- 
ciable oxidation occurs. 

The following two claims are appended 
to the specification : 

(1) In the manipulation of refractory 
metallic conductors of tungsten, or the 
like, heating the material in the open air 
to a temperature below visible redness to 
render it ductile. 

(2) The method of manipulating re- 
fractory metallic conductors of tungsten, 
or the like, which consists in winding the 
conductor on a heated mandrel, or shaping 
it between heated metal blocks in the open 
air, the temperature of the mandrel or 
blocks being such as to raise the tempera- 
ture of the material to a point below vis- 
ible redness or below the point at which 
the material oxidizes. 

The long filaments which are necessary 
for high-voltage metallic-filament lamps, 
and the consequent inability of the manu- 
facturer to produce lamps of moderate 
candle-power for the usual pressures, are 
due to the high conductivity of the re- 
fractory metals used for the filaments. 
Attempts have been made from time to 
time to increase the resistance of such 
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metal filaments by the addition of some 
of the high-resistance and refractory 
oxides, such as oxides of zirconium, 
thorium and cerium. These oxides, how- 
ever, were found to be unsuitable for this 
purpose, as in time the oxides are decom- 
posed as a result of the high temperature, 
the vacuum is impaired and the filaments 
rapidly fall to pieces. Another objection 
to the addition of these oxides was that 
the temperature coefficient of such a fila- 
ment loses its positive character and be- 
comes negative. As a result of much re- 
search in this direction, the Allgemeine 
Klektricitats Gesellschaft has found that 
if oxides of yttrium, ytterbium, and cer- 
tain other rare metallic earths having high 
atomic weights and high affinity for oxy- 
gen are added to the filament, the resist- 
ance is considerably increased, the vacuum 
is not impaired and the life of the filament 
is not decreased. According to a British 
patent specification by the above company, 
ytterbium oxide has been found most suit- 
able for this purpose. The metallic tung- 
sten or the tungsten oxide powder is mixed 
with about twenty per cent ytterbium 
oxide, and the mixture made into a paste 
with a suitable binder. The filaments 
made from this paste are heated to a high 
temperature in a reducing atmosphere 
until the tungsten oxide is reduced, the 
binder vaporized and the filaments have 
become hard. When a filament prepared 
in this way is placed in an evacuated bulb 
and heated to a very high temperature, the 
bulb remains quite cold, a proof that gases 
are not given off by decomposition. 
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International Congress for 
the Prevention of 
Accidents. 

Among the important international 
congresses to be held this year in Europe 
is the eighth International Congress for 
the Prevention of Accidents. Its sessions 
are held every three years, and are always 
attended by influential governmental offi- 
cials, publicists, social economists, men of 
affairs and professors. The reports of the 
congress are made by eminent specialists, 
so that the volume of these proceedings 
is the record of the world’s latest and best 
advance in accident prevention. 

Of especial value will be the report of 
an international committee on the “stand- 
ardization,’ so to speak, of accidents, 
their causes, duration and results, so that 
a world standard may be agreed upon as 
the basis for a comparative study. 

Membership in this congress is $2, 
which entitles the subscriber to all 
reports and the complete proceedings. 
The membership fee may be sent to Dr. 
W. H. Tolman, 231 West Thirty-ninth 
street, New York, by whom it will be 
acknowledged and forwarded to Rome. 
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FINANCIAL REPORTS OF ELECTRIC 
COMPANIES. 


BELL TELEPHONE COMPANY OF PENNSYL- 
VANIA. 


The report of the Bell Telephone Com- 
pany of Pennsylvania and controlled 
companies for the month of April and 
four months ended April 30 shows gross 
for April of $981,859, with expenses of 
$620,435. The charges were $84,905, 
leaving the April surplus $276,519. This 
corresponds with $233,455 for the same 
period of last year. The four months’ 
gross was $3,870,840; expenses, $2,485,- 
444; charges, $331,021; making the four 
months’ surplus $1,054,375, an increase 
of $216,223 over the same period of last 
year. 





TWIN CITY RAPID TRANSIT COMPANY. 
The report of the Twin City Rapid 
Transit Company for April and four 
months ended April 30 shows gross for 
April of $493,497; expenses, $246,325; 
charges, taxes and preferred dividends, 
$126,075; making the April surplus 
$121,097, as compared with $131,874 for 
the same period last year. The four 
months’ gross was $1,901,955; expenses, 
$1,010,194; charges, taxes and preferred 
dividends, $494,205, leaving the four 
months’ surplus $396,756, compared with 
$447,743 for the same period of last year. 





UNITED RAILROADS OF SAN FRANCISCO. 

The report of the United Railroads of 
San Francisco for March and_ three 
months ended March 31 shows March 
gross of $564,673; net, $181,254; deficit, 
$39,364. Three months’ gross, $1,559,- 
687; net, $440,316; deficit for the three 
months, $241,579. The passenger re- 
ceipts for the first twenty-one days of 
May were $461,200. This figure is rather 
exceptional, and is possibly attributable to 
the special traffic during the ten days’ 
visit of the fleet. The earnings since the 
fleet left have continued to show a good 
average, and the April average was 
$18,779 daily, or well above fixed charges. 
The March deficit of $39,364 is better 
than the reports have shown for many 
months. The three months’ deficit of 
$241,579 will be made up with a few 
more months like April and May, and if 
earnings continue to improve as expected, 
a good surplus for the fiscal year should 
result. 





MONTREAL STREET RAILWAY COMPANY. 
The report of the Montreal Street Rail- 
way Company for the month of April and 
seven months ended April 30 shows gross 
of $280,736; expenses, $170,141; charges, 





Vol. 52—No. 23 


$51,345; April surplus, $59,250, com- 
pared with $62,896 for the same period 
of last year. The seven months’ gross 
was $2,027,872; expenses, $1,316,007: 
charges, $323,987; making the seven 
months’ surplus $387,878. This com pares 
with $349,408 for the same period las{ 
year. 





AURORA, ELGIN & CHICAGO. 

The report of the Aurora, Elgin & Chi- 
cago Railroad Company for the month of 
April and ten months ended April 30 
shows April gross of $97,933; expenses, 
$57,378; charges, $28,330, making the 
April surplus $12,225. The ten months’ 
gross was $1,156,466 ; expenses, $641,509; 
charges, $277,723; ten months’ surplus, 
$237,234; an increase of $12,893 over the 
same period last year. 





NORTHERN OHIO TRACTION AND LIGHT 
COMPANY. 

The report of the Northern Ohio 'Trac- 
tion and Light Company for the month 
of April and four months ended April 30 
shows April gross of $129,804; expenses, 
$82,252 ; charges, $44,029 ; surplus, 
$3,523. Four months’ gross, $505,889; 
expenses, $324,883; charges, $172,889; 
four months’ surplus, $8,117; comparing 
with $23,899 a year ago. 





MICHIGAN STATE TELEPHONE COMP\NY. 

The Michigan State Telephone (on- 
pany has issued a report covering the 
three months ended March 31. ‘This 
shows gross earnings of $804,021; ex- 
penses, taxes, ete., $600,714; interest, 
$104,463; preferred dividends, $34,248; 
surplus, $64,596. After paying the pre- 
ferred dividends the surplus is at the rate 
of 7.3 per cent per annum on the $3,500,- 
000 common stock. The net gain in icle- 


phones in March was 653, and in April 
628. 





KNOXVILLE RAILWAY AND LIGHT 
COMPANY. 

The report of the Knoxville Railway 
and Light Company for April and ‘our 
months ended April 30 shows gross oper- 
ating income of $45,992; expenses and 
taxes, $22,640; interest charges, $11,354; 
surplus, $11,958. Four months’ gross, 
$174,009; expenses and taxes, $95,'/36; 
interest charges, $45,862; surplus, $32,- 
161. Nothing was set aside for reserve. 





NORFOLK & PORTSMOUTH TRACTION 
COMPANY. 

The annual report of the Norfolk & 
Portsmouth Traction Company shows 
gross earnings of $2,216,458; operating 
expenses, $1,655,654; additions and de- 
ductions, $2,283; taxes and_ interest, 


$704,808; extraordinary expenses, $126,- 
507; surplus, $127,204. 
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Oklahoma Electric Light, Rail- 
way and Gas Association. 
The annual meeting of the Oklahoma 

electric Light, Railway and Gas Asso- 
‘ation was held at Guthrie, Okla., May 

3. 27 and 28. The meeting was to have 

opened on May 25, but owing to the fact 
‘at a number of the delegates were de- 
-ved, due to track washouts on the Santa 

4 Railroad, the opening session was post- 
ned until May 26. The sessions were 

| in Reveler’s Hall. Owing to impor- 
legislative matters, Governor Haskell 
unable to open the convention with 
cheduled address on “The Necessity 
.' Public Service Utilities.” 
. If. Tidnam, president of the asso- 
‘ion, delivered his annual address on 
(ucsday morning, May 26. The balance 
» morning was taken up with a dis- 
on of pending legislation and new 
ills enacted. 
The afternoon session was devoted to 
t railways, Charles Ford, of Okla- 
City, delivering an address on 
(onstruetion of Lines in Oklahoma.” 

(). \V. Weddle delivered an address on the 

-vation of street-car lines. 

On Tuesday evening the Sons of Jove 

hell a rejuvenation at the Elks’ club 


Op 


i Wednesday morning, May 27, the 
session was taken up with a general dis- 
ussion of gas and gas accounting. Ad- 
dresses were also made by R. O. Demming 
on “Light and Heat,” and by H. C. Nel- 
on, on “Distribution.” 

ie afternoon session was taken up 

wiih a general discussion on coal, oil and 


the evening an illustrated lecture was 

dehyered by Professor C. M. Jansky, on 
t and Illumination.” 

ho closing session was held on Thurs- 

norning, May 28. Owing to the fact 

‘ so few were present at the meeting 

w officers were elected, this matter 

referred to the executive committee. 

president and secretary will hold 

» until the executive committee is able 

old an election. The executive, 

‘nance and advisory committees will be 

‘ected by a letter vote from the member- 
“ip. The association decided to merge 
ie offices of secretary and treasurer. 
(alen Crow, of the Guthrie Electric Light 
und Power Company, continues as secre- 
tary, and F. H. Tidnam, of Oklahoma 
City, as president. 

At the morning session an address was 
made by Representative Stettmund, of 
Chandler, and a paper read by Professor 
R. P. Sauerherring, of Oklahoma State 
University, on “The Installation, Testing 
and Care of Meters.” 
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Proposed American-German 
Patent Agreement. 

The proposed legislation in Washington 
to require foreign patentees to manufac- 
ture in America under their patents to 
keep them valid has caused the German 
Government, says the Bulletin of the 
American Association of Commerce ani 
Trade, of Berlin, Germany, dated May 15, 
to consider a proposal to the United States 
for a reciprocal patent agreement under 
which American patentees in Germany 
shall have the same privileges that may be 
granted to German subjects patenting 
their devices in the United States. The 
reason for the German Government an- 
ticipating American legislation in this 
manner appears to be derived from Ger- 
man experience under a similar law 
adopted two years ago by the British 
parliament. The British law was pro- 
posed by Mr. Lloyd George, then presideat 
of the board of trade, and it has turned 
out to be an effective measure against 
German trade. Especially in manufac- 
tured chemicals has the law resulted in 
the founding in England by Germans of 
branch factories employing English work- 
men, so that the Germans might continue 
to hold their trade in proprietary proc- 
esses. The German Empire has a similar 
statute, but it is authoritatively affirmed 
that it is rarely enforced, there being an 
average of only two or three enforcements 
yearly. The German Government appears 
to be satisfied with the working of the 
present tariff agreement with the United 
States and one of the reasons for suggest- 
ing the patent agreement is the desire 
to avoid any controversy which might af- 
fect the present commercial good feeling. 
New York Electrical Society. 

The New York Electrical Society held 
its 277th meeting at the College of the City 
of New York on May 27. Two hundred 
aad fifty members and their friends lis- 
tened to an admirable organ recital in the 
fine auditorium in the main building by 
Professor Samuel A. Baldwin, and at 8:30 
the company adjourned to Assembly Hall, 
Sub-Freshman Building, where a lecture 
was given by F. L. Gilman on “Modern 
Telephone Apparatus and Its Manufac- 
ture.” Mr. Gilman’s paper was one of 
the most exhaustive and complete discus- 
sions of modern telephone apparatus that 
has ever been made, and it is a pleasure 
to announce that it will shortly be made 
available in pamphlet form to the mem- 
bers of the society. After the lecture the 
visitors made an inspection of the new 
buildings of the college. The following 
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new members were elected: George 
Richard Benda, Peter D. Garrison, Ed- 
ward D. Swinburne, Theodore G. Bloom- 
berg, J. D. Sweeney, Charles P. Scott, 
Charles P. Tolman, C. W. Greene, H. R. 
Philbrick, F. L. Gilman; all of New York 
city. 


a 





Number of Poles Used by 
Electrical Companies. 

The forest service of the United States 
Department of Agriculture has issued a 
bulletin, No. 77, entitled “Forest Prod- 
ucts of the United States in 1906.” This 
gives statistics of the lumber cut, classi- 
fied by species and by states, and figures 
showing the consumption of all kinds of 


forest products. From this it appears 
that the total number of poles used by all 
kinds of electrical companies during the 
year was 3,574,666, which was valued at 
$9,471,171. The largest users of poles 
are the telephone and telegraph com- 
panies, who purchased 2,395,722 poles. 
The street railways and electric light and 
power companies used 924,676 poles, 
while the steam railroad companies used 
254,268. Of the total number of poles, 
by far the greater number were of cedar, 
there being 2,174,279 poles of this wood 
used during the year. The next wood in 
importance is chestnut, of which 988,084 
were used. Pine comes next in impor- 
tance, followed by cypress, juniper and 
redwood, respectively. 


git. 
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BOOK REVIEW. 


“Standard Handbook for Electrical Engi- 
neers” (second edition). New York. Mc- 
Graw Publishing Company. 1284 pages. 
Illustrated. Flexible leather. 4 by 7 inches. 
Supplied by the Etecrricat Review for $4. 


The second edition of this excellent 
handbook contains no new matter, with 
the exception of instructions for resuscita- 
tion from electrical shock. The book has, 
however, been carefully reread to detect 
and correct typographical errors; certain 
of the tables have been recalculated to 
insure greater accuracy, and a marginal 
index has been added to make reference 
to the sections of the book easy. 


Lp 
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International Conference on 
Electrical Units and 
Standards. 

The British Board of Trade has ap- 
pointed the following committee to pre- 
pare a programme for the coming I[nter- 
national Conference on Electrical Units 
and Standards: G. R. Askwith, K.C.; 
Sir John Gavey, K.C.B.; Dr. R. T. Glaze- 
brook, F.R.S.; Major P. A. MacMahon, 
F.R.S.; Major W. A. J. O’Meara, R.E., 
C.M.G., and A. P. Trotter. M. J. C. 
Collins, of the Board of Trade, will be 

the secretary of the committee. 
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PROFESSOR WILLIAM A. ANTHONY. 


BY F. M. HARTMANN. 


The circle of acquaintance of Professor 
William A. Anthony, who died on May 
29, was so large, and his reputation as a 
physicist and engineer of so high a 
character, that little, if anything, can be 
said about his attainments which will 
be new to the general reader of scientific 
and technical literature. 

Professor Anthony was the designer and 
builder of the first American dynamo 
machine; the co-author with Professor 
Brackett of a text-book on physics which 
brought about a revolution in this 
country in the methods of presenting the 
principles of the subject. 

The work Professor Anthony did on 
committees in systematizing and co-ordi- 
nating the results of scientific research, 
especially in the electrical field, where he 
did so much pioneer work, must always 
stand as a colossal monument to his mem- 
ory. But despite the high position he oc- 
cupied in these fields, those who were for- 
tunate enough to have been his students 
and those who had the pleasure of being 
associated with him as teachers and co- 
workers are bound to believe that William 
A. Anthony was at his best and did his 
greatest work as a teacher in the lecture 
room and laboratory, where he was fired 
by that enthusiasm which is given only 
those who thoroughly love their work. 

Though Professor Anthony was well 
known for his work at the Iowa State 
College, and later as professor of physics 
at’ Cornell University, which position he 
filled for fifteen years, the splendid work 
he did in raising the standards of educa- 
tion and developing the physical depart- 
ment in the Cooper Union, New York city, 
is not so well known. 

The work in the Cooper Union par- 
ticularly appealed to Professor Anthony ; 
education being given, as he believed 
it should be given, absolutely free. 
Even though Professor Anthony was sixty 
years of age when he took charge, there 
is no man who devoted more time and 
worked more faithfully for the good of 
the department than did William A. An- 
thony. 

Up to 1895 the only laboratories in the 
Cooper Union were two small rooms de- 
voted to qualitative and quantitative 
chemical analysis. The only  experi- 


ments on physics ever performed in the 
building were lecture-room experiments, 
and these were of a most elementary na- 
ture. In fact, physics as a subject was 
practically unknown to the curriculum of 
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the five-year course in general scienee. 
With the advent of Professor Anthony an 
immediate change took place. He began 
by introducing a well-illustrated lecture 
course in elementary physics, and a thor- 
ough course in advanced physics for the 
graduating classes; besides which an in- 
termediary lecture course on “The The- 
ory of Electrical Measurements” was pro- 
vided. For the purpose of teaching elec- 
trical measurements to better advantage 
Professor Anthony wrote and published 
“Notes on Electrical Measurements,” 
which for clear statements and sound 
fundamental definitions has never been 
surpassed by any text-book on physical 
science. 

It is said that General James Wolfe, 
after having recited Gray’s “Elegy” to his 
officers, remarked: “Gentlemen, I would 
rather have written those lines than take 
Quebee to-morrow.” There are a number 
of us who, could we have our choice, 
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would rather have been the author of 
“Notes on Electrical Measurements” than 
of the “Elegy.” 

The time consumed in bringing the lec- 
ture courses to the proper standard was 
about three years. Following this there 
was inaugurated a course in the physical 
department of Cooper Union in the way 
of laboratory extension and equipment, 
which, to those who had never seen a new 
department come into existence, appeared 
marvelous. 

In connection with this may be men- 
tioned one of Professor Anthony’s strik- 
ing characteristics: The faculty of infus- 
ing enthusiasm into those who were asso- 
ciated with him and drawing the younger 
men to him in bonds of permanent friend- 
ship. 

The good a laboratory does is but poorly 
measured by a foot rule; still, some sort 
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of an idea of the growth of the physical 
laboratories of the Cooper Union may he 
obtained by comparing the floor space 0c- 
cupied in 1898—about 1,800 square feet, 
with that at the present time—about 8,000 
square feet. 

Finally, by no means the least of the 
services rendered by Professor Anthony to 
technical education is the important part 
he took in the development of the day 
school of engineering. Beginning in the 
fall of 1900, Professors Anthony an! 
Spice gave up all outside work and «o- 
voted their time entirely to Cooper Union. 
The number of students then appearin. 
for lectures and laboratory exercises wis 
about twenty, with, as just stated, two 
instructors—Anthony and Spice. ‘I 
illustrate the growth of the day schovw!, 
it is only necessary to state that for the 
term just completed the teaching stat! 
numbered nineteen, with a student bod, 
of about 250 in the various classes of a 
well-organized four-year course in envi- 
neering. : 

To the young men who are being s) 
splendidly equipped for their life’s work 
by the education received here in the 
Cooper Union, the two names—Anthon\ 
and Spice—must be inseparable; and the 
example set by these two men serve as 3 
guide through life. . 

To the many friends Professor Anthon\ 
made, during a long and useful career, 
his death comes as a severe shock. Al! 
who came in contact with him could noi 
help but admire his strength of character. 
absolute integrity and openheartednes: 
Those who” knew him best must all fee! 
like repeating Mare Antony’s words: 

His life was gentle, and the elements 

So mix’d in him that Nature might stand up 

And say to all the world, ‘‘ This was a man!” 


a> 
> 





Missouri Independent Tele- 
phone Association. 

The convention of the Missouri Inde 
pendent Telephone Association was heli 
at Kansas City, Mo., May 6 and 7%, clo-- 
ing with a banquet at the Midland Hote! 
on the evening of May 7. 

The following officers were elected t 
serve during the ensuing year: M. L. Gol 
aday, Holden, Mo., president; G. W. 
Schweer, Windsor, Mo., secretary; W. Kk. 
Barkdull, Windsor, Mo., traveling secre 
tary; H. M. Taliaferro, Boonville, Mo., 
treasurer; executive committee, M. L. 
Goladay, G. W. Schweer, W. H. Bassett, 
St. Louis; C. J. Meyers, Kansas City, and 
Theodore Gary, Macon, Mo. 
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Manchester Electric Generating System. 


HE city authorities of Manchester, 

England, on ‘Tuesday, May 5, for- 

mally set running an important ad- 
dition to its electrical installation in the 
form of a 10,000-horse-power Willans & 
Robinson-Siemens steam turbine set, 
which is one of the largest, if not actually 
he largest, single unit now in operation 
in the United Kingdom. 

‘The electrical undertakings of the city 
' Manchester are developing by leaps and 

sunds, and extension works are continu- 

isly in progress. Both light and power 

| tramway matters are in the hands of 

© municipality. We understand that so 

rapidly is the demand for supply growing 

second 10,000-horse-power turbine set 

uiust be put in hand immediately in order 

io meet obligations and insure a safe 
-tandby. 

Before we refer more particularly to 
ile newest plant it will be of interest to 
indicate briefly the general character of 
ile entire installations as they stand to- 
lay. This we are enabled to do by the 
courtesy of S. L. Pearce, the city elec- 
trical engineer. 

There are three generating stations at 
which current is produced for light, 
power and tramway purposes: (1) Dick- 
inson street, (2) Bloom street, and (3) 
Stuart street. We have placed them in 
ihe order in which they were installed, 
(1) being first laid out to the designs of 
the late Dr. John Hopkinson in 1893 (all 
the original plant has now. gone), (2) 
‘ollowing in 1901 and (8) a litle later. 
(1) and (2) are near the centre of the 

ty, but (3) is two and three-quarters 
iniles distant to the eastward. 

The Dickinson street station has a plant 
aggregating 15,800 horse-power, made up 

follows: ‘wo Musgrave-Siemens and 
Musgrave Electric Construction — sets 
(5,000 horse-power), two Parsons steam 
i\urbine sets (6,000 horse-power), two 
Parsons-Siemens steam turbines (2,400 
horse-power) and two Ferranti sets (2,400 
liorse-power ). 

The Bloom street station contains four 
Musgrave-Westinghouse sets aggregating 
12,000 horse-power. 

The Stuart street station is shown in 
plan and elevation in the accompanying 
drawings, from which may be seen the 
relative positions of the different sets now 
working, as well as those of some further 
10,000-horse-power sets that will be added 
before long if the present rate of progress 
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continues. The six 2,500-horse-power sets 
shown in the drawing have Yates & Thom 
engines and Electrical Company (A. E. 
G.) generators. The two 6,000-horse- 
power sets comprise Wallsend type engines 
and Electrical Company generators. And 
then there is the 10,000-horse-power Wil- 
lans-Siemens set just started up, making 
the actual capacity of Stuart street at 
the moment 37,000 horse-power, and the 
ageregate of all three stations 64,800 
horse-power. 

Stations 1 and 2 are equipped with low- 
pressure, continuous-current plant, and 
Stuart street with high-pressure, three- 
phase alternating current, the reason for 
this being that 1 and 2 are for the sup- 
ply of current for lighting and to the 
tramways within the city area, while 
Stuart street supplies through various 
substations to the tramways and for light 
and power requirements in the outlying 
districts. 

As it°is intended to deal more espe- 
cially with the latest developments at the 
Stuart street works, we will not dwell in 
detail upon the two earlier sections of the 
undertaking, but reference must be made 
to one maiter in connection with Dickin- 
son street. It became necessary in 1905, 
in consequence of the growing demand in 
the city area and the impracticability of 
further extending the steam plant at 
either of the city stations, to install a 
substation in the Dickinson street engine 
room, driving the substation machinery 
from Stuart street, the function of this 
machinery being to convert the high-ten- 
sion current received from Stuart street 
into low-tension, direct-current, suitable 
for distribution in the city area. There- 
fore, at first three Peebles-la-Cour motor- 
converters of 500 kilowatts were installed, 
and throughout all of the Manchester sub- 
stations this type of unit is exclusively 
used. Others of 500-kilowatt size were 
added, and later three of 1,800 kilowatts 
each were installed. The total substation 
equipment is about 7,500 kilowatts 
(10,000 horse-power) in addition to the 
steam plant capacity of the works named 
above. The British Westinghouse Com- 
pany was responsible for the high and 
low-tension switch gear for operating this 
substation. This converting plant forms 
the link between the extra high-tension 
supply from Stuart street and the low- 
tension supply from Dickinson street. 

Turning now to Stuart street, it must 


be pointed out that this has been con- 
structed in two parts, the earlier to the 
design of Sir Alexander Kennedy and the 
later to the plans of a former city elec- 
trical engineer (G. F. Metzger), who laid 
his portion out for extensions with re- 
ciprocating engines. The present engi- 
neer, Mr. Pearce, by installing turbines in 
No. 2 engine room, will be able to accom- 
modate a further 30,000 kilowatts of tur- 
bine plant as compared with only 8,000 
kilowatts if he had continued to add re- 
ciprocating engines. For the Stuart street 
supply the system is as follows: Three- 
phase alternating currents of a frequency 
of fifty cycles per second are generated at 
an extra high pressure of 6,500 volts, and 
are transmitted at this pressure to the 
substations. The current from these sub- 
stations is delivered at a pressure of 500 
and 525 volts for the tramways and 410 
and 205 volts, respectively, for power and 
lighting. 

Boiler-house No. 1 (the first erected) 
is ninety-four feet wide by 200 feet long, 
and is in three bays. The boilers are in 
the two side bays, while overhead are steel 
coal bunkers of a capacity of about 1,100 
tons. There are two chimneys, one 200 
feet by thirteen feet six inches internal 
diameter, and one 250 feet by eighteen 
feet. The pump-room, the feed heaters 
and the pipe-work in connection with 
them are at the end of the boiler house 
between the two chimneys. The engine 
house is in two bays fifty-three feet wide, 
containing the main generator sets, and 
the centre bay of twenty-five feet contains 
the condenser and auxiliary plant, ete. 
The galleries for the switchboard extend 
across one end of the engine house. Work- 
shops are situated in a separate building, 
and above them is a large storage feed 
tank to contain 500,000 gallons of water. 
There are twenty-four double-drum Bab- 
cock & Wilcox water-tube boilers to evap- 
orate 12,000 pounds of water per hour at 
200 pounds per square inch. For dealing 
with the boiler feed (city water) there 
are three Weir compound duplex steam 
pumps, each to deliver 15,000 gallons per 
hour against a boiler pressure of 200 
pounds. The feed pipes are in duplicate 
throughout and the feed water is meas- 
ured. The four feed-water heaters 
through which the exhaust steam from 
the engines is passed are each designed to 
raise the temperature of 50,000 pounds of 
water per hour 150 degrees Fahrenheit 
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when passing 50,000 pounds of steam per 
hour. 

The engine-room plant includes, as al- 
ready briefly indicated, six main 1,500- 
kilowatt, three-phase alternator sets, three 
of which are placed in each of the outside 
bays and three 200-kilowatt, continuous- 
current auxiliary sets which stand in the 
centre bay. Four twenty-ton overhead 
electrically driven traveling cranes are in 
this room. The six Yates & Thom en- 
vines for the above sets are of the vertical 
compound type, placed at opposite ends of 
the crank-shafts, with the cranks at right 
angles. The normal load is 2.500 indi- 
cated horse-power, with a steam pressure 
of 160 pounds per square inch. The cur- 
rent for exciting the three-phase gener- 
ator fields is supplied either froya special 
exciter sets or the continuous-current aux- 
iliary sets. Hach exciter set consists of a 
three-phase induction motor (driven by 
the current supplied by the main gener- 
ators at 6,500 volts) coupled to a low- 
tension shunt-wound generator which sup- 
plies 220-volt continuous current. The 
auxiliary sets consist of three 300-indi- 
cated-horse-power Willans three-crank en- 
vines (350 revolutions per minute) direct 
coupled to 200-kilowatt, continuous-cur- 
( Electrical 
make), which generate a 220-volt current. 


rent generators Company's 
There are four Klein cooling towers. 
There are two main high-tension switch- 
boards, one in each bay of the engine 
house, each of which is arranged to con- 
trol three high-tension three-phase gener- 
ators, one high-tension three-phase motor 
(for the exciter set), and seven high-ten- 
sion feeders. There are two low-tension 
exciter switchboards, each of which con 
trols the exciting current for three high- 
There 


switchboard for the 


tension three-phase generators. 
also a low-tension 
auNiliary generators and the lighting and 
power circuits. Each of the two main 
switchboards is arranged in four. tiers. 
The space between the intermediate plat- 
form and the main platform contains 
“Oberspree” fuses for the high-tension 


feeders, and oil-switches for the main 


ecnerators and the jnduction motor. 


There is an upper gallery carrying thy 
selector switches, by means of which eac! 
machine or feeder can be connected to one 
or other of the two sets of bus-bars. Means 
are provided for interconnecting the bus- 
bars of the two main switchboards so as 
to allow of all or any of the six gener- 
ators being connected to any or all of the 
high-tension lighting or traction feeders. 

The second portion, that planned by 


ELECTRICAL REVIEW 


Mr. Metzger, has two 6,000-horse-power 


sets. The new engine and boiler houses, 


as reference to the drawing will show, are 
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coal bunker, and two electrically driven 
conveyers carry the coal thereto; they also 
carry away the ashes. There is a 120-foot 
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placed 
tion of 
length 


Section ar AB. 
at right angles to the first por- 
the power station. Over the whole 
of the boiler house is a 5,000-ton 


by forty-foot machine shop with modern 
tools. 
The engine house is 174 feet long by 
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115 feet wide, in one bay, and contains 
‘he {wo main engines, generators, exciter 
“ets and the machinery which constitutes 
he Stuart street substation. The switch- 
ard galleries extend down one side of 
he engine house in four tiers. 

There are twelve Babcock boilers, each 
9 evaporate 20,000 pounds, with 5,700 
«quare feet of heating surface, and fitted 
Twelve 240-tube 
(;veon’s economizers are arranged in six 

teries of two each. There are two 
00-kilowatt, three-phase alternator sets, 


1 


ith superheaters. 


200-kilowatt exciter induction motor 
s, and the substation machinery, which 
prises four 300-kilowatt synchronous- 
ry generator sets, one 125-kilowatt in- 
on-motor balancer set and the switch- 
of the main engines is a 6,000- 
ited-horse-power vertical triple-ex- 
-ion four-evlinder, four-crank engine 
ining at seventy-five revolutions per 
ite. with 190 pounds pressure super- 
d steam. These engines are by the 
send Shipway Company, and in case 
nergency each of them will give an 
of 6,500 to 7.000 horse-power, 
aters are placed between the high- 
ive and medium-pressure, and he- 
the medium-pressure and the two 


ESSUTe evlinders, To facilitate par- 


operations the governor is con- 
by a small motor operated from 
witchboard. The alternators are gen- 
iv at 6,500 volts between phases, fifty 
es per second, 
lwo surface condensers, each of 11,000 
re feet of cooling surface and capable 
caling with 72,000 pounds of steam, 
Mather & Platt. They are in the 
nent, twenty feet below the engine- 


evel. Two oil separators are used. 
ily designed oil-pumps pump the 
n the separators into tanks provided 
is purpose. The main engines are 
ed to run condensing or non-con- 


batteries, of three towers in each, 
with the hot cireulating water. They 
ach capable of cooling 90,000 pounds 
ater, and are guaranteed to reduce 
inperature from 125 degrees Fahren- 
Fahrenheit. 
One battery is by the Wheeler Condenser 
Company and the other by Arthur Kop- 
we], 


to eighty-five degrees 


The main switchboards, which are by 
Merranti, are on three galleries on one 
There is one 
iain switchboard situated on the middle 
sallery, which controls the two main 


-1le of the engine room. 


'.000-kilowatt units, fourteen high-ten- 
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sion feeders, and the two 200-kilowatt 
exciter sets. On the top platform are the 
main bus-bars for lighting and traction, 
and charige-over switches for enabling a 
machine to be run on either set of bars, 
while on the bottom platform the main 
automatic oil-switches are placed. Fur- 
ther along, on the middle or main plat- 
form, are the auxiliary lighting and power 
boards, each controlling twenty circuits. 
and fed from the existing continuous- 
current sets or from the substation at 
Stuart street. 

The new set which has just been added 
at Stuart street is a Willans-Siemens 
three-phase turbo-alternator, with a Rich- 
surface 
electrically 
driven De Laval circulating pumps and 


ardson-Westgarth = “Contraflo” 


condenser, complete — with 
Edwards air-pumps. There are various 
features of mechanical and electrical in- 
terest in the plant. The alternator is 
tofally enclosed machine, the ventilation 
heing provided by means of an external 
and electrically driven blower, capable of 
forcing 21,000 cubic feet of air per min- 
ute through the alternator. The blower 
is situated in a specially built house ex- 
terior to the engine, and combined with 
this is an air filter, insuring that only 
clean air can be blown into the alternator. 
The leading dimensions and particulars 
are given as follows: 


Diameter of high pressure expansion of 


GUGING c cainacewanccauruxeucesahexewkewe . 584 inches 
Diameter of intermediate pressure expan- 

SO SOD oo in cnndceneessnasiussseans 51 inches 
Diameter of low-pressure expansion of 

turbine.......... Sees. 1. + aveheaunes 773 inches 
Length of low-pressure blading of turbine. & inches 
Revolutions per minute of turbine...... 1,000 
Weight of rotor of turbine. ... . ........ 13 tons 


Diameter of shaft of turbine .............. 11 inches 
Overall length of turbine .................. 36 feet 
Overall length of turbine and alternator.. 46 ft. 3 in. 
Total weight of turbine and alternator.... 158! tons 

The turbine rotor consists of a Krupr 
steel casting. The guaranteed steam con- 
sumption is 15.85 pounds per kilowatt- 
hour on full load, corresponding to 10.75 
pounds per indicated horse-power-hour. 
The area of cooling surface provided in 
the condenser is 10,500 square feet. The 
horse-power of the motor to drive the 
circulating pump alone is 250, 

From the main switchboards at Stuart 
street the high-tension feeder cables, some 
forty-three in all, are led out into a sub- 
way which passes under the canal (see 
drawing), and they are carried on racks 
along each side of this subway. 

The total supply of electricity from all 
of these works for the vear ended March. 
1908, was approximately sixty-three and 
one-quarter millions of kilowatt-hours, 
nearly thirty-four millions being for light 
and power and the remainder for tram- 
ways. The average generation, distribu- 
tion and general costs were 1.68 cents per 
unit, and the financial charges 1.12 cents, 
the total being 2.80 cents per kilowatt- 
hour. A. Il. Briper. 
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The Corrosion of Iron and 
Steel. 

The contention of Walker, Cederholm, 
Bent and others, that the corrosion of 
iron is purely an electrochemical effect, is 
disputed by J. N. Friend. 
a careful study of the process of the rust- 


He has made 


ing of iron, and his results point conclu- 
sively to the fact that it is primarily the 
Walker found that 
if water in which iron has been boiled is 


result of acid attack. 


concentrated, the presence of iron can be 
If this he 
so the same result should be obtainable 


detected by chemical means. 


by protracted boiling of the water and 
iron, keeping the volume of the former 
constant by using a reflux condenser. Mr. 
Friend has not been able to do this, and 
therefore believes that the presence of iron. 
discovered by Walker and others, can not 
be ascribed to the action of pure water 
alone, but to that of traces of dissolved 
carbon-dioxide. Ledue has shown that all 
the dissolved air can not be expelled from 
water by the mere process of boiling, and 
he calculates that at least one cubic centi- 
metre of gas remains in a litre of water, 
even after thorough boiling. Since car- 
hon-dioxide is not only much more soluble 
than oxygen and nitrogen, but also com- 
bines with water to form carbonic acid. 
it is not unreasonable to suppose that a 
considerable percentage of this residual 
eas is carbon-dioxide. This will effect 
the solution of a trace of iron, which can 
he concentrated by evaporation, but if this 
be true, concentration can not be effected 
by the reflux condenser, since the amount 
of carbon-dioxide remains the same. The- 
oretically, a single molecule of carbonic 
acid is sufficient to cause the corrosion of 
iron, and it has been shown experimentally 
that a very few molecules are sufficient to 
do so. The author believes that the elec- 
trolytic theory is wholly inadequate to ex- 
plain this corrosion.—Valury 


May 14. 


(London), 


— 
Southwestern Electrical and 
Gas Association. 

At the convention of the Southwestern 
Electrical and Gas Association, held at 
El Paso, Tex., May 7-9, the following 
President, R. B. 

vice-president, 


officers were elected: 

Stichter, Dallas: first 
W. B. Tuttle: second vice-presice nt, W. B. 
Head; third vice-president, J. FE. Car- 


roll; seeretary, J. A. Myler; treasurer, 


A. E. Judge; executive committee, H. T. 
Edgar, of Fort Worth: IT. M. Moore, of 
Austin; E. L. Wells, of Taylor; Fred M. 
Lege, Jr., of Galveston; A. E. Judge, of 
Tyler. 
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A NEW TYPE OF ELECTRIC FURNACE 
FOR THE SME ZTING OF IRON.' 


BY PROFESSOR B. IGEWSKY. 

It may easily be shown that a supply 
of electrical energy equal to 500 kilowatts 
is sufficient for the smelting of one ton 
of steel. Electrical engineering of the 
present day has already constructed dyna- 


mos capable of developing ten times as 











Fic. 1.—SHowINne THE ACTION OF THE 
FURNACE, 
much energy, and is indeed able to supply 
such energy at a very cheap rate, par- 
ticularly when a gas engine is used to 
drive the dynamos. 

With such conditions the electric fur- 
nace should be capable of producing stee!] 
more cheaply than by the open-hearth 
process: the crucible steel process, which 
is becoming obsolete, may be excluded as 
a method for the production of steel on a 
commercial scale. 





Fig 2.—ARRANGEMENT FOR A THREE-PIHASE 
FURNACE. 


Many works already employ electric fur- 
naces, such as Kjellin and 
Heroult electric furnaces. These furnaces 
work very successfully, but they all employ 
low-tension electric current (not exceed- 
ing 100 volts), or they themselves act as 
transformers. The author has devised a 
method of working with high-pressure 
electric current, with which he has had 
seven years’ experience. The furnace is 
one of a type employing what may be 
called such as 
magnesia, lime, silicates or their colloids, 


Stassano, 


second-class conductors, 


1 Abstract of a paper read at a meeting of the Iron 
and Steel Institute, London, May 14 and 15. 
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such as Al,O,, 2Si0., which, on being 
It is 
current 


greaily heated, become conductors. 
that the 
should pass in the thinnest possible layer 


absolutely necessary 
over the lower surface of the bricks, as 
shown in Fig. 1. The resistance to the 


current should be very great in such a 


furnace. ‘The pressure should be 1,000 
volts for each metre space between the 
electrodes. By bringing the electrodes 
nearer together, or placing them further 
apart, or by providing the furnace with 
a number of electrodes, and only charging 
those which are immediately needed, it is 
possible to obtain a furnace which will 
work with all strengths of current in ordi- 
nary use. Such a furnace should work 
us steadily as an incandescent lamp, and 
should develop the highest temperature 
that the bricks can support. The problem 
Difficul- 


ties are presented owing to a phenomenon 


is, however, not entirely solved. 





Fic. 3.—DEsIGN FOR A TWELVE 


analogous to that which the author has 
found to oceur in the blast furnace, and 
to which he gave the name of differentia- 
tion! The electric current only flows over 
the surface of the brick during the earlier 
stages. In a very short space of time it 
concentrates itself along the lines of least 
resistance. Little by little the path se- 
lected becomes the only zone affected and 
the remaining surface stays quite cool. 
Differentiation can be obviated by divid- 
ing each electrode into a number of 
smaller electrodes furnished with 
lators. Such a system could be employed 
for the firing, e. g., of porcelain. 

The application of the principle to the 
manufacture of steel and to the fusion of 
other smelted materials is more easily 
solved by the furnace being made to re- 
volve, and supplied with a sufficient num- 
her of electrodes, so that the current does 
not suffer interruption. In such an ar- 
rangement the bricks will at one time 
form the vault and at another the bottom 


regu- 





1 Revue de Métallurgie. vol. ii, p. 842. 
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of the furnace. By this means the varia- 
tions in temperature can be avoided, and 
each brick passing beneath the metal will 
have the same conductivity over the whole 
of its surface as any other brick. In ad- 
dition to this the bricks will be automat 
ically moistened with slag, so that their 
surfaces become better conductors than 
their interiors. 

[f the principle of a revolving furnace 
be adopted, it is necessary that it shou!! 
he furnished with a commutator, other- 
wise the current will short-cireuit throue) 
the metal. Fig. 2 shows a plan for 
rotating furnace using three-phase cu 
rents. It is possible to construct a free 
commutator connected with the furnace 
by a cable. 

Fig. 3 gives the front and side eleya- 
tion of the furnace. All the plates are 
cast iron. The inside diameter of the 
furnace is 175 millimetres, and the dept) 





-Krrowatrr Rorary FURNACE. 


215 millimetres. The cubie capacity is 
5.17 litres. 
pied by metal is, however, only about two 
litres, and at the commencement little 
than ten kilogrammes can _ be 
In the course of time the in- 
terior bricks wear, and the capacity of the 


The space that can be occu- 


more 


charged. 


furnace becomes greater. 

The author prefers a three-phase elec- 
tric current, but usually employs a con- 
tinuous current of 250 volts and fifty to 
sixty amperes, @. ¢., twelve to fifteen kilo- 
watts. When cold the furnace is a non- 
conductor. 

The process of smelting is conducted 
in the following sequence of operations: 
The flame of a gas or Bunsen burner is 
made to impinge through the working 
opening, and when the furnace has bec 
slightly warmed a little damp potassium 
hydrate is charged and the furnace is ro- 
tated. It will now be found that the fur- 


‘nace acts as a conductor, and the electric 


current begins to warm it. After a short 
time sodium hydrate is added, and when 
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the interior of the furnace is red hot 
sodium carbonate is charged. The corro- 
sive alkalies which evaporate within the 
furnace do not cause as much harm as 

ght be expected. Rapid heating is, 
liowever, a danger to the bricks, which 


mig 
hegin to crack. The best plan is to warm 
ihe furnace with gas during the night 
preceding the experiment. When the 
temperature of the furnace reaches a light 
red heat cast iron may be put in, and then 
rap, or the order can be reversed. In 
he first case the author is in the habit 
adding the new material gradually as 
e charge melts. In the latter case, when 
iron becomes sufficiently hot, the 
elting takes place at once on the addi- 
n of cast iron. 
If a quantity of cold metal be suddenly 
roduced at one time, it is easy to re- 
the temperature to such an extent 
at short-cireuiting occurs, as shown in 
|, in which a, a are the bricks; b, } 
electrodes placed between the bricks, 
ul e, e the brushes, and ¢ is the cooled 
‘al which causes the short-cireuiting 
ihe conducting brushes. The same 
ing occurs if the furnace becomes cool 
ih the metal inside; small furnaces cool 
flown in an exceedingly short time. Ina 
irge furnace where there is a considerable 
margin of heat, such an accident is hardly 
li] to occur. Indeed, in order to bring 
hem into working condition, it would 
-ullice to charge some hot slag from some 
‘ther furnace and to avoid having recourse 
0 soda, which could not be other than 
injurious to the bricks. The outer bricks 


the author’s furnace are of fireclay, 
nd the inner of fireclay or dinas. Fire- 
lay bricks are fairly good conductors, 
the dinas bricks are exceedingly poor 
luctors. The author has, however. 

| hoth for vears with successful results. 
With fireclay bricks care should be taken 
less slag should be used. With dinas 
ricks it is his custom purposely to add 
orspar, eryolite, magnesia and similar 
hstances, in order to increase conduct- 

ity. Magnesite bricks appear to be ill- 
adapted to the purpose, because they con- 
duct too easily, while the current of 250 
volts would, with the existing dimensions 
of the furnace, be too great for these 
bricks. Experiments with dolomite and 
other bricks have not yet been carried out 
hy the author. 

The electrodes in the furnaces illus- 
trated are of iron. At first sight it seems 
astonishing that they could be made to 
work in a furnace in which steel is being 
melted. Asa matter of fact the electrodes 
melt and become slightly absorbed in the 
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interstices of the bricks. But as the heat 
is developed on the surfaces of the bricks 
lining the inner side of the furnace, the 
crevices around the electrodes remain at a 
moderate temperature, because they retain 
the slag and even drops of metal which 





Fig. 4.—FuURNACE SHORT-CIRCUITED BY 
CooLepD METAL. 


The author 
at first employed electrodes of three to 
four millimetres in thickness, so as to 


act as conductors (Fig. 5). 


drive them into the furnace from time to 


time by means of a hammer, but as that 
appears to be unnecessary he now employs 





Fic. 5.—Suowtxne How Metrep Siac FILn 
THE CREVICES At C, C. 


thin sheet-iron electrodes. There are in 
the furnace twenty-four electrodes placed 
at intervals of twenty-three millimetres 
from each other. Ina furnace filled with 
liquid steel only the fourteen upper bricks 


I 


a“ 





Fig. 6.—SnowinG ARCING AT THE SURFACE 
OF THE COLLECTOR. 


constitute the working surface, and a 


— ; ; . 200 
difference in potential of . or nearly 


i 
thirty-five volts, is obtained between ad- 
joining electrodes. As a result sparks are 
emitted on the collector on replacing each 
electrode, and frequently the spark is 
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transformed into an are. As shown in 
Fig. 6, the path of the voltaic are at the 
collector at a’ b’ is shorter than that 
through the conducting brick at a b. On 
the distance between these electrodes being 
reduced to twelve millimetres, the differ- 
ence of potential falls to seventeen and 
one-half volts, and the formation of the 
are becomes impossible. The author has, 
however, adopted an alternative. Each flat 
piece of the collector is divided into three 
parts, connected to each other with re- 
sistance wires. By these means each elec- 
trode becomes gradually shut off when- 
ever the difference of potential reaches 
the vicinity of twelve volts, and the for- 
mation of an are is impossible. Besides 
that, he has fixed an additional brush on 
the electrodes, joined to the rheostats. 
This brush similarly serves to lessen 
sparking. The method employed to ob- 
viate sparking is the only complicated 
part of the furnace, the remaining princi- 
ples being quite of an elementary nature. 
The manipulation of the furnace is like- 
wise exceedingly simple, although with its 
present very small dimensions it requires 
constant attention. As a rule the author 
smelts a small quantity of cast iron and 
afterwards adds scrap. The softest steel 
produced possesses an ultimate strength of 
56.8 kilogrammes per square millimetre. 
with an elongation of twenty per cent. 

On smelting iron turnings with char- 
coal (one per cent) steel was produced 
with an ultimate strength of 85.6 kilo- 
grammes per square millimetre, and an 
elongation of three per cent. Experi- 
ments for the production of steel from 
cast iron by the ore process were also sue- 
cessful, and the fireclay bricks suffered 
less than might have been anticipated. 
The advantages of a furnace of the con- 
struction indicated above are as follows: 

1. Migh voltage and low expenditure 
of current. 

2. The possibility of using any form of 
current ordinarily employed. 

3. Compactness and high efficiency. 

1. Great homogeneity of the metal pro- 
duced. 

5. The minimum amount of surface 
contact with air or with the walls of the 
furnace. 

6. Slag at a high temperature, and 
therefore favorable to the reactions needed 
for the refining of the metal. 

7. Minimum superheating of the fur- 
nace. 

8. The avoidance of carbon electrodes. 

9. The possibility of using the furnace 
for the production at a high temperature 
of any material in a fluid state. 
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The Absolute Value of the 
Ampere. 

At the coming International Electrical 
Conference the questions of assigning 
values to our fundamental units, and pos- 
sibly of deciding which of these are to be 
considered primary and which secondary, 
will no doubt be brought up. During the 
past two years both the Clark and_ the 
Weston standard cells have heen criticized 
by various authorities for supposed unex- 
plained inconsistencies, thus weakening, 
in some quarters, the confidence which has 
heretofore been placed in these standards. 
Moreover, the silver voltameter, as a means 
for measuring currents, has been: under 
a cloud for some time past. as it is gen- 
erally asserted that this device is execed- 
ingly difficult to manipulate with accuracy 
and frequently gives results not easily ex- 
plained. In view of these conditions it 
is very interesting to review two impor- 
fant papers presented recently before the 
Roval Society, of London, and printed in 
the Philosophical Transactions of that 
society. 

The first of these papers is entitled “A 
New Current Weigher and a Determina- 
tion of the Electromotive Force of the 
Normal Weston Cadmium Cell.” This 
paper was presented by W. KE. Ayrton, 
T’. Mather, of the Central Technical Col- 
Smith, of the 
Physical Laboratory, Tedding- 


lege, London, and F. i. 
National 
ton, London. where the work was carried 
out. Tt is published in Series A, Volume 
207. of the Philosophical Transactions for 
1908, 

The second paper is entitled “The Silver 
Voltameter.” It is in two parts, the first 
being presented by F. E. Smith and T. 
Mather. 
ameter as a means of measuring currents. 
Part Il is by F. E. Smith and T. M. 
Lowry, and this deals with the chemistry 


This deals with the silver volt- 


of the silver yoltameter, This paper is 
also published in the Philosophical 'Trans- 
actions, Series A, Volume 207, 1908. 
Taking up the first of these papers, 
after a brief historical review of the at- 
tempts of previous investigators to meas- 
ure the ampere absolutely, a detailed 
description is given of the current 
weigher, which is the outcome of a dis- 
cussion between J. Viriamu Jones and 
W. E. Ayrton after their return from the 
meeting of the British Association, held in 
Toronto, 1897. Absolute determinations 
of resistance have been made on many 
occasions and with considerable precision, 
but those of current have been compara- 


tively few, and the want of agreement 
between the results obtained by different 
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observers is by no means satisfactory. It 
was, therefore, decided to make a new 
determination of the ampere by means of 
a current weigher formed of coils and 
single layers of wire. The weigher con- 
sists of two pairs of coils, two being fixed 
and two suspended in the opposite ends of 
the balance arm. The two fixed coils are 
each divided at the centre and connected 
so that the current will flow in opposite 
directions in the two halves. The mov- 
able coils are suspended centrally within 
the fixed coils, the current flowing 
throughout in the same direction. This 
results in a lifting force on one end of 
the balance arm and a depressing force 
at the other. which are employed for de- 
termining the value of the current flowing 
in the coils. 

The very greatest care was taken in the 
construction of this weigher to climinate 
all sources of error, The coils are of bare 
copper wire wound on hollow marble 
cylinders having double-threaded screw 
grooves cut on the surfaces, into which 
separate wires are laid. The object of the 
double thread is to enable sections of a 
single coil to be separated so that leakage 
across from turn to turn might be de- 
tected. 
supports with attachments enabling them 


The fixed coils ere mounted on 


to he adjusted with the greatest accuracy, 
axially with respect to the suspended coils, 
in the proper horizontal plane and hori- 
zontally. ‘The movable coils are suspended 
from a balance beam about twenty inches 
long, capable of supporting five kilo- 
grammes at each end, and turning with 
about one-tenth of a milligramme. The 
knife edges and planes are of agate, as 
fine as is consistent with the loads they 
have to carry, From these the movable 
coils are suspended by means of three-arm 
The scale 


pans for carrying the weights used for 


spiders and adjustable hooks, 


balancing the forces exerted by the coils 
hang in separate planes on the same knife 
edges as support the suspended cylinders. 
This arrangement permits of removal or 
replacement of the weights without affect- 
ing the leveling of the suspended eylinder. 
It is possible, also, to take the beam off 
the centre agate plane and fix it in the 
zero position without appreciably raising 
or lowering the suspended evlinders. thus 
enabling the coils to be leveled and ad- 
justed vertically to the sighted position 
without continually clamping and freeing 
the beam in making and testing the ad- 
justment. Although it is not essentia! 
that the arms of the balance be of exactly 
equal length, since error due to this is 
current 


eliminated by reversing the 
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through the coils and averaging the ro 
sults, the ratio of the two arms was de- 
termined, and it was found that there js 
a difference of only one part in 100,000) 


Magnetie tests of the balance show tha} 
no appreciable error could be caused |, 
the magnetism or diamagnetism of {ly 
phosphor-bronze supports. Similar tests 
made of the marble on which the c¢oi!< 
were wound showed that its permeabilii, 
differed from that of air by an amou) 
too small to be detected. The marti. 
cylinders were carefully selected so as 
avoid any flaws, and, after some exper 
ment, were turned to form in a special! 
arranged lathe so as to avoid ellipticil 
and conicality. These effeets were after- 
ward determined. 

The coils, after being carefully woun 
of hard-drawn bare copper wire, No. 2 
Standard wire gauge, were examined { 
determine the accuracy with which tli 
number of turns is known. This wa 
found to be within two parts in a million. 
Connections were, of course, all brougl) 
out in the same plane so as to avoid ani 
effects due to these. The leads to th 
coils consist of concentric cables. Thi 
actual length of the coils was determine: 
after winding, and was found to be 
little less than thirteen centimetres, tli 
error in no case being more than on 
and one-half parts in 100,000, The mean 
diameter of each coil was also determined 
by means of a large number of measure- 
ments. The mean diameter of the sus 
pended coils was a little over twent) 
centimetres, and the departure from tly 
true cylindrical form, about one part in 
10,000. 
coils was about thirty-three centimetres. 
and the departure from the true cylin- 
drical form, while a little greater than 


The mean diameter of the fixed 


that of the suspended coils, was too smal! 
to influence the calculation of mutual in 
duction, The relative diametrical dimen 
sions of the coils are known to within 
five parts in 1,000,000, and the probable 
error due to the values assigned for the 
axial lengths is of the order of fifteen 
parts in 1,000,000, The calculated value 
of the mutual induction should be correct 
within five parts in 1.000,000, 

After first winding the coils it was 
found that there was appreciable leakage 
between adjacent helices, but by repeated 
washing with ether and alcohol, and pass- 
ing a current of about two amperes he- 
tween the turns, after twenty minutes a 
crackling noise was heard, and the resist- 
ance immediately rose to about 300 mneg- 
ohms. The leakage had been due to small 
particles of copper adhering to the face 
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i! the grooves after the winding had been 
completed. These had all been removed 
ly the washing and there was then no 
: current. The coils were then 
with hot paraffin and the larger 
coils were afterward covered with a coat- 
ing of shellac. The suspended coils were 
not so treated, as the shellac was found to 
he somewhat hygroscopic. 

After completion of the weigher an 
‘Jaborate series of tests was made to ad- 
ust it properly. Current was conducted 

the movable coils by means of 160 
Before 


ting these wires in place it was found 


1 . 
leakage 


coated 


<iiver wires for each connection. 


at a load of one milligramme produced 
deflection of the balance of 0.9 scale 
sion, After attachment the deflection 
ihe same weight was 0.85, a diminu- 
(ion in sensitiveness of six per cent only. 
|, was. found possible to adjust the sus- 
pended coils axially within one mil of the 
proper position and to adjust them ra- 
ally within two mils. Hence the error 
soduced by faulty radial setting is not 
ereater than one part in 5,000,000, while 
error of ten mils in axial setting gives 
ii error in the calculated force of only 
ven. parts in 1,000,000, 
' faulty adjustment of the current leads 
ould be detected. 
One of the advantages of this design of 


No error due 


weigher is the increased steadiness due 
the 


eigher be connected in circuit for a con- 


io the duplicate sets of coils. If 


iderable time, a slight warming of the 
ils, due to their resistance, sets up up- 


ard currents of air which tend to de- 
With similar conditions 


lect the balance. 

the two ends these disturbances neu- 
rilize one another. This was tested and 
was found that there was a greatly in- 
the 


were 


eased steadiness in balance when 


ih sets of coils used over what 


uld be secured when one pair of coils 


lone was in circuit. In use, the balance 


connected intermittently only when 
value of the current was to be meas- 
weed, the latter being held or maintained 
constant by means of a potentiometer. 

A\ calculation of the force exerted by a 
current of one ampere flowing in these 
coils, making the corrections necessary 
due to the faet that there is not a sheet 
of current in all the coils, and assuming 
(x, the attraction of gravity, to be 981.20, 
vives a value for this force of 7.49964 
srammes, or the apparent change of mass 
on reversal of a current of one ampere 
is 14.99928, The error here is not more 
than one part in a million, and, more- 
over, the value of this force is unusually 
large for such instruments, thus con- 


ELECTRICAL REVIEW 


tributing very greatly to its accuracy in 
use. 

The differential effects of the several 
windings and their relations to the linear 
dimensions of the core are carefully 
studied, and the authors conclude that the 
mutual induction of the helices does not 
vary with change in orientation of the 
coils by more than one part in a million. 
BALANCE IN THE DETERMINATION 
ELECTROMOTIVE FORCE OF 
CELL. 


USE OF 
OF THE 
THE CADMIUM 

When the weigher had been completely 
determine the 
electromotive Weston 
cell, opportunity being taken at this time 
to study the performance of the instru- 


adjusted it was used to 


force of a normal 


ment. For this purpose a standard re- 
sistance was employed, the history of 
The effects of the heat- 


ing of the coils, unsteady current, convec- 


which is given. 


tion currents of air due to heating (the 
weigher is completely enclosed), and elec- 
trostatic disturbances were investigated. 
It was determined that the value of the 
balance masses was known to one part 
within a million, and it was found possi- 
ble to maintain the current constant with- 
in two parts in a million, frequently 
within one. The centre of the battery sup- 
plying the current was connected to the 
earth so as to make the total electrostatic 
effect exerted on the balance zero, and no 
measurable electrostatic disturbance could 
then be detected. After this preliminary 
work it was found that the balance when 
The 


constancy of the rest point of the balance, 


cold) worked most satisfactorily. 


under normal conditions, is within 0.1 


scale division with no current passing 
through the coils, and the sensitiveness is 
eight divisions for ten milligrammes. 
After passing a current through the coils 
for not more than twenty minutes the 
same constancy is maintained, but after 
half an hour of such use the balance be- 
comes somewhat unsteady. After cooling 
for three or four hours it becomes steady 
again. In general, readings were taken 
once every six hours only, one determina- 
tion normally occupying from sixteen to 
twenty-five minutes. When this is used, 
the 


is six parts in one million, and the prob- 


mean error of a single observation 
able observational error of the mean value 
of the electromotive force of the standard 
cell, as measured by means of the weigher, 
is less than one part in one million. It 
was found 
the value of the normal Weston cadmium 
cell is 1.01830 volts. 
value for the acceleration of gravity had 
been corrected to that accepted, 981.19. 
The authors conclude that this current 


from this determination that 


This was after the 


. 
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weigher is a most excellent instrument 
capable of yielding results of very high 
precision and worthy of acceptance as an 
international standard instrument for the 
determination of the ampere. The results 
show not only the great constancy of the 
current weigher, but also of the Weston 
cell. In fact, the combination of balance 
and cell proved more constant and reliabl 
than the standard resistance, although the 
latter was very carefully made and an- 
nealed with a view to insuring perma- 
nency. In making the determination of 
the electromotive force in the cell, seventy- 
one observations were taken, seventy of 
which are within twenty parts in one mil- 
lion of the mean. ‘Twenty-five of these, 
which were made by the same pair of ob- 
servers, are within fifteen parts in a mil- 
lion, thus showing that the precision of 
measurements obtainable with the new 
balance is one part in 50,000, although 
only one part in 20,000 had been hoped 
for. The instrument itself admits of the 
far higher accuracy of one part in 300,- 
O00. 


gated in the future in connection with 


The points which should be investi- 


this instrument are the means of deter- 
mining the axial lengths of the coils with 
the highest accuracy and of determining 
more accurately the acceleration due to 
eravity. 

. " PHE SULVER VOLTAMETER. 

The investigation described here was 
undertaken by FP. E. Smith and 'T. Mather 
to determine the most suitable form of 
silver voltameter and the accuracy of this 
apparatus for determining values of cur- 
rent. 


instrument is briefly outlined and then a 


The previous work done on this 


description is given of the various forms 
These 


include practically all the forms which 


of voltameter experimented with. 
have heretofore been emploved. Kleven 
platinum vessels and two silver ones were 
used for the cathodes of the voliameter, 
certain of these being the identical vessels 


ne 
Phe 


anodes usually consisted of a pure silver 


used by previous investigators. 
plate held by a silver rod pivoted through 
its centre. Before using this for a de- 
termination of the electrochemical equiv- 
alent of silver about eleven grammes of 
silver were deposited electrically on the 
plate, a platinum bowl with a deposit of 
silver on its inner surface being gener 
ally used as the anode. In this manner 
the silver was always removed from the 
platinum bowls, and this was found to be 
of considerable advantage, as it avoided 
scratching the platinum, an effect not 
avoidable altogether when the latter is 
cleaned by means of a spatula. Before 
using the anode thus prepared it is washed 
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with distilled water and dried in an elec- 
tric The platinum 
washed with distilled 
nitric acid and then dried in an electric 


oven. howls were 


water and_ strong 
oven. 

Various types of voltameter were first 
prepared, using a fifteen per cent solution 
of pure silver nitrate in water. This ni- 
trate was sometimes purchased and some- 
times recovered from used solutions. 

The forms of voltameter used were: the 
Rayleigh, the Richards, the siphon, in 
which a glass siphon connects the cath- 
ode, containing its solution, with the glass 
dish containing the anode and its solu- 
tion; the pot-siphon-bow] form, in which 
the end of the siphon in the anode vessel 
is immersed in a porous pot; the siphon- 
pot-bow! form, in which the porous pot is 
placed in the cathode vessel; the elevated 
cathode form, in which a silver bowl with 
the 
anode, and a smaller platinum bowl placed 
above the latter cathode, and several mod- 
ifications of the above forms. 

In making a comparison, several forms 


electrically deposited silver forms 


of voltameter were connected in series and 
arranged with a switch so that they could 
be instantly inserted in a circuit through 
which a current of known value was flow- 
ing, the arrangement being such that the 
insertion of the voltameters required but 
slight readjustment of the current. The 
current was maintained constant by means 
of a galvanometer, and its absolute value 
determined from time to time by means 
of the Ayrton-Jones weigher, which has 
heen described. The time during which 
the deter- 
mined by means of a chronograph, and 


voltameter is in circuit was 
it was found that the error in this meas- 
urement was about one part in 600,000. 
After the circuit had been closed and be- 
fore the voltameters were inserted, cur- 
rent was allowed to pass for one hour 
before any adjustment for constancy was 
The voltameters were then insert- 
using 
the Rayleigh form, the current could be 
A little 
longer time was required in using the 
Richards type of voltameter. The mass of 
silver usually deposited was about seven 
These varied 


made. 
ed, and within twenty seconds, in 


brought to the proper value. 


grammes in the large bowls. 
in weight from thirty to ninety grammes, 
and when using the electrical method for 
removing a deposit the weight of a single 
bowl did not vary more than one-tenth of 
a milligramme in a series of five or six 
experiments, while the weight of four 
howls, after one year’s use, was diminished 
by 0.8 milligramme only. 

In the preliminary experiments it was 
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found that the Rayleigh form of the volt- 
ameter was on the whole the most satis- 
After fifty-two independent ob- 
servations with this form, the mean dif- 
ference in the results was 2.4 parts in 
100,000, but this is not to be taken as the 
figure indicating the reproducibility of 


factory. 


the Rayleigh form, since errors of time, 
determination, and 
manipulation are included in it. The 
authors feel justified in regarding the 
Rayleigh form of voltameter, as emploved 
by them, to be reproducible within one 
part in 100,000. 

The 
forms of 


current weighing 


obtained with the other 


voltameters are also discussed, 


results 


but need not be abstracted, since the Ray- 
leigh form was adopted for subsequent 
work in determining the electrochemical 
In connection with 
these experiments the efficiency of the 
porous pots and of siphons was deter- 
mined. The former at first gave some 
difficulty due to contained acid, but when 
properly cleaned introduced apparently no 


equivalent of silver. 


disturbing clement. 

The effect of gaseous pressure on the 
voltameter was investigated with pressures 
less than atmospheric. No effect could 
he detected. Investigation of the tem- 
perature coefficient of the cell from six- 
teen degrees centigrade to ninety-five de- 
erees centigrade showed that the effect 
upon the electrochemical equivalent was 
negligible. These results are not in agree- 
ment 
the values found were entirely consistent 
and indicated that this temperature co- 
efficient was, at the most, about two or 
three parts in a million for each degree. 

Investigation of liquid inclusions in the 
deposit of silver failed to detect any error 
due to these after the cathodes had been 
dried in the electric oven at a tempera- 
ture of 160 degrees centigrade. Subse- 
quent heatings to higher temperatures did 
The area 
of the cathode surface used in these ex- 


not change the weight at all. 


periments was about 200 square centi- 
metres, and the current emploved about 
one ampere, but it was found that the area 
could be reduced to forty square centi- 
metres without affecting the result. In 
some of the experiments the cathodes were 
rotated forty revolutions a minute with- 
out affecting the result, although a more 
satisfactory deposit was obtained in this 
The effect of potential difference 
hetween anode and cathode was studied, 
being varied from thirty volts in a siphon 
voltameter to one volt in the Rayleigh 
type. The results indicated that in all 


way. 


with those of other observers, but 
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ordinary cases the potential difference pro- 
duces no disturbing effect. 

The concentration of the electrolyte 
was varied from 1.5 per cent to fifty per 
cent. The chief difference in the deposits 
was that of texture, and with proper 
handling of the loose deposits produced 
by heavy currents from the concentrated 
solutions no difference in the electrochem- 
ical equivalent of silver was found. The 
current was varied from one-half amp: 
to eight amperes in voltameters of the 
same size, and the electrochemical equiy- 
alents determined in this way were in 
agreement. The change in concentration 
of the electrolyte while in use, and thi 
current produced in the solution thereby, 
were investigated, but these were not 
found to introduce any error in the de- 
termination. 

The mean value of the mass of the 
silver deposited by the acids by one cou- 
lomb of electricity through any of thi 
normal voltameters described in this paper 
is found to be 1.11827 milligrammes, and 
the probable error of this determination 
is of the order of two parts in 100,000. 
This value has not been obtained from one 
solution nor with one voltameter, but wit!: 
many solutions as well as many voltame- 
ters. It has, moreover, been shown thi! 
the value is the same whether a current o/ 
half an ampere is passed through a volt- 
ameter or a current of eight amperes: 
whether the gas pressure is atmospheric or 
equivalent to that of a few centimetres o/! 
mercury, and if the temperature is ninet\ 
degrees centigrade instead of fifteen de- 
grees centigrade, it is probable that the 
value is still the same. 

The authors then compare this resul| 
with previous values of the electrochem- 
ical equivalent of silver and conelude tha‘ 
the value which they have given is subjec: 
to a probable error of 0.002 per cent. 
THE CHEMISTRY OF THE SILVER VOLT- 

AMETER. 

Part II of the second communication 
to the Royal Society was presented by 
F. E. Smith and T. M. Lowry. Thi 
gives the results of an investigation to 
determine the errors due to impurities in 
the silver nitrate and the proper metho 
to pursue to purify the latter. As has 
been mentioned, various supplies of silver 
nitrate were used, some of which require:! 
purification. ‘The solution most used was 
recovered from previous electrolyses )\ 
acidifying, concentrating the solutions and 
purifying by repeated crystallizations only. 
No attempt was made to remove the aci( 
by evaporating on the water-bath, by dry- 
ing in an oven or by fusing. After four 
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crystallizations the nitrate was found to 
be neutral to litmus, and after one further 
crystallization it was dissolved in water 
and used. Occasionally the stronger acid 
mother liquors obtained from the process 
of crystallization were evaporated in a 
water-bath and dried in the oven until 
free from acid. The dry salt was heated 
until the blue color of copper nitrate had 


lisappeared. It was then dissolved in 
water and recrystallized until colorless. 
\fier one further crystallization it was 


ised for determining the electrochemical 
equivalent and gave values entirely con- 
stent with those determined from other 
lutions. When commercial samples of 
‘ilver nitrate were used it was found that 
vurification simply by recrystallization, as 
as been described for the recovered sil- 
ver nitrate, gave consistent values of the 
'ectrochemical equivalent. 

From these investigations the following 
acthods of preparing silver nitrate solu- 
‘ions for electrolysis are given: If com- 
mercially pure silver nitrate is used, a 
part should be purified by recrystallizing 
iwice from water, and the deposit com- 
vired with that from the original sample. 
if these values agree, the original supply 
may be used without purification; if not, 
he whole sample should be twice recrys- 
tallized. For rough work, in which an 
crror of less than one-tenth per cent may 
he neglected, the commercially pure ni- 
irate may be used directly without testing 
purifying. 

If recovered silver nitrate is used it 
should be purified by the method de- 
«tibed above for such liquors. 

In crystallizing the nitrate it is desir- 
able to effect the dissolution of the crys- 
ials by heating in a water-bath rather 
(han over a bare flame, so as to avoid 
overheating. The solution should be dis- 
solved in a conical flask of Jena glass 
rather than an open beaker, to reduce con- 
‘amination by exposure to air. 

For filtering the hot solution a Hirsch 
porcelain funnel with two discs of filter 
paper was used. If it is desired to drv 
ihe erystals they may be placed in a dessic- 
cator containing stick potash and cau- 
tiously heated over a water-bath. As a 
rule, however, it is best to use the moist 
crystals, 

In these investigations care was taken 
to use a specially pure distilled water. 

It has been said by various investiga- 
tors that repeated electrolyses of nitrate 
solution give successively increasing values 
of the electrochemical equivalent. A very 


slight effect seemed to be indicated, but 
it could not be attributed to the mere act 
of electrolysis. 
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It has been generally assumed that the 
high values obtained on repeated electrol- 
yses were due to the introduction of im- 
purities at the anode during electrolysis. 
It was to overcome this that the porous 
pot was introduced. 
however, unable to detect any change in 
the electrochemical equivalent of silver 
due to the anode, when using the Ray- 
leigh voltameter, even though the area of 
the anode was made very small. 

The effects of various impurities such 
as oxide, carbonate and chloride, sulphide, 
nitride and hyponitride of silver, and 
also the influence of acids, were investi- 
gated. While having some slight effect 
on the electrochemical equivalent, no 
marked change was found to be caused by 
these impurities in the quantities usually 
found in the so-called pure nitrate. The 
use of other electrolytes, such as silver 
acetates, silver chlorate, silver perchlorate, 
silver nitrate dissolved in pyridene, and 
fused silver nitrate, was investigated. 
These were found to be more troublesome 
to handle than the nitrate and to give no 
better results. The following is a sum- 
mary of this investigation of the chemistry 
of the silver voltameter: 

1. It is possible to prepare again and 
again samples of silver nitrate which give 
in the voltameters used in this experiment 
(the Rayleigh, Richards and other types) 
values for the electrochemical equivalent 
of silver which do not vary more than 
three parts in 100,000 on either side of 
the mean figure. 

2. A standard method of purification is 
described. Commercial samples are usu- 
ally pure, but can not be absolutely relied 
upon. 

3. High values are obtained for the 
electrochemical equivalent if the solution 
contains oxide, carbonate, chloride, nitride 
or hyponitride. Low values are caused 
by the presence of acid. 

4, Impurities which increase the mass 
of the deposit per coulomb are usually 
substances which are insoluble in water 
but soluble in silver nitrate solutions. 
These are, therefore, precipitated from the 
impoverished solution at the cathode. 

5. Silver chlorate and silver perchlorate 
appear to give normal deposits, but are 
more troublesome to use and appear to 
have no advantage over the nitrate. 

6. There may be slight changes in the 
electrolyte due to its interaction with the 


filter paper wrapped around the anode, but 
the mass of the deposit is not seriously 
affected thereby in the size of voltameter 
used in these experiments. It is inad- 
visable, however, in measurements of pre- 
cision to use an electrolyte more than 
once. 


The authors were, 
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Award of Medals by the Amer- 
ican Museum of Safety 
Devices. 

Three gold medals and diplomas were 
awarded by the American Museum of 
Safety Devices at a luncheon meeting at 
the Engineers’ Club on Monday, May 25. 
Charles Kirchhoff, chairman of the Com- 
mittee of Direction, presided. Dr. W. H. 
Tolman, director of the museum, stated 
that the exposition was a working model 
for a permanent museum, and that some 
of the more important exhibits had been 
donated to it. 

Dr. Tolman announced that the gold 
medal offered by the Scientific American 
for the most meritorious invention in 
transportation at the exposition was 
awarded to the Rich Marine Fire Detect- 
ing and Extinguishing System, with hon- 
orable mention to the Welin Quadrant 
Davit Company and to the Simmen Auto- 
matic Railway Signal Company. For the 
best inventions in mines and mining the 
gold medal offered by the Travelers’ In- 
surance Company, of Hartford, Ct., was 
awarded to the Droeger Oxygen Apparatus 
Company. A gold medal was awarded to 
the Non-Explosive Safety Naptha Con- 
tainer Company (McNutt patents), with 
honorable mention to the Rutherford 
Wheel Company, for the best invention 
for motor vehicles either on land or water. 

The exposition, held at the rooms of the 


museum, 231 West Thirty-ninth street, 
New York city, closed on Wednesday, 
May 27. It has attracted technical men, 
railway officials, architects and industrial- 
ists, all of whom have expressed their 
satisfaction at its high character and the 
hope that the movement for a permanent 
museum may be successful. 
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Aluminum and Bauxite. 

According to W. C. Phalen, of the 
United States Geological Survey, whose 
statistical report on the production of 
aluminum and bauxite has recently been 
published by the Survey, more than 
17,000,000 pounds of metallic aluminum 
were made in this country during the last 
year. This in an increase of 2,301,000 
pounds over the consumption in 1906, 
which amounted to 14,910,000 pounds. 
The output of bauxite, which finds its 
most important use as raw material for 
the production of metallic aluminum, in- 
creased about thirty per cent in quantity, 
and a little over thirty per cent in value, 


_in 1907 as compared with the quantity 


and value of the output in 1906. In the 
earlier year 75,332 tons, valued at $368,- 
311, were produced. In 1907 97,776 tons, 
valued at $480,330, were produced. 
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Specifications for Street 
Lighting. 
the 1907 
on specifications for street lighting, 
the 


The final report of committee 


pre- 
convention of 


sented at thirty-first 


the National Electric Light Association, 
at Chicago, Hl. on May 22, presents a 
working plan for arriving at lighting 


values of street lamps based on a stand- 


ard sixteen-candle-power — incandescent 
unit. 
15.000 observa- 


the 


the 
been made for 


During vear about 


tions have purpose of 


determining the relative lighting values 
of the different street are lamps. Pre- 
liminary measurements were made with 


the luminometer and a street photometer, 
and the but the 
photometer was found to be most satisfac- 


results check fairly well, 


tory and was used exclusively for the in- 
All the tests were made at 
feet 
directly beneath the lamp and the lamps 


height thirty 


vestigation. 


a distance of 250 from oa point 


ranged in from. fifteen to 


feet. They were on commercial circuits 
operating under first-class service condi- 


tions. Data sheets are given showing large 
numbers of successive readings taken by 


different 
tained 


and the averages ob- 


Measurements 


observers, 


from. these. were 


made of forty-two 6.6-ampere direct-cur- 


rent series arc lamps, sixty-five four- 
ampere direct - current — series magni- 
‘tite Juminous are lamps. and fifty 9.6 
ampere direct-current series open are 


lamps. From these measurements the fol- 
lowing tables have been compiled. which 
vive the proposed values to be assigned to 
the different lamps, and enable the lumi- 
nous intensity at any point from the lamp 


to be determined, 


NATIONAL ELECTRIC LIGHT 
DAINO OL Anwscskes- Seaeeerc meee Buon |) Bi 
JOO BE Ee eS ea IY merece 0.33 4/13 
Distance of 16 candle power, 
onc si CA OPC Ears lmryersers 66.7 Olé 





eS a es ens 200 ft. | 0.0036 
OOO a os binca cess ¥inwien'e wines | 83.4 77 0 
IHumination | 0 0023) 0.002 
Distance...... 100.0 92.4 
Iiumination | 0.0016 0 0019 
ES TTS dit GSPN nnn ete mere in) (aS rer | 5% yt 
Wao Or ics iic.spanesweres [esses 121 2.11 
PRIBTOOR. nos) 5., soc ad eh acayiewed eataeen | 38.2 36.4 
FN MGNTALION. |. 0.0066 cc0essese> w0 ft. | 0.0110 0.0121 
LES Ce ee es aes aes smonen 1 Sane 155 
DR cehariis” “oneeer 250 ft. | 0.0071 0.0077 
PNCRMOD ce chs5ss cus hds aes esond me mbee | 37.1 54.6 
Pummination...5...66.s.0s0% 300 ft. | 0.0 49° 0.0053 
Tabulation A is included for conve- 
nience jin converting X values to foot- 


candles and vice versa for distances of 200, 
250 and 300 fect. 


the X 


the highest and the lowest lamps, also the 


Tabulation B gives values for 


average of all lamps tested in each class. 


ASSOCIATION’S SPECIFICATIONS 
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To this have been added proposed X values 
to be used in the schedule. 

In assigning the final constants it was 
not the foot- 
but such points as the 


necessary to consider only 


candle readings, 
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for the same illumination midway he- 
tween the lamps four times as many 
lamps per mile would be required, and 4 
also means that the relative candle-power 


of the different lamps is as the square of 


X VALUES—TABULATION B. 








Lamp 


series open arc............ 
series open arc.. 

series enclosed arc.... 
series enclosed are. 


direct-current. 
direct-current, 
direct-current, 
direct-current, 


6.6-ampere, 
9.6-ampere, 
5.0-ampere. 
6. 6 ampere, 
5.5 ampere, 
6.6-ampere, 
7.5 ampere, 
1.0-ampere, 









alternating-current. series enclosed are 


total number of lamps tested, the relative 
results obtained by figuring the illumina- 
tion from candle-power curves previously 
made, and the range of inherent variations 
f lamp. 


The adoption of the proposed values 


peculiar to each type o 


resolves the Jamps under consideration 


into the four following classifications : 

Mirst Classificahion s.. ..¢si.65.0.. < V vom of X—51g 
4,0-ampere, direct-current, series luminous are. 

Second classification............ Value of X—4. 


9.6-ampere, direct-current, series open arc. 

6.6-ampere, direct-current, series enclosed arc. 

7.5-ampere, alternating-current, series enclosed 
arc. 

Third classification. .......... Value of X—314. 
6.6-ampere, direct-current, series open are, 
5.0-ampere, direct-current, series enclosed are. 
6.6-ampere, alternating-curient, series enclosed 

are. 

Fourth classification. ........... Value of X—3. 
5.5-ampere, alternating-current, series enclosed 

arc, 


Replying to an inquiry during the dis- 


cussion on the report as to just what 
the “value of XN” imieht mean, Mr. 
ivan said that the specifications — of 
the 1907 committee call for the stand- 


—TABULATION A. 





314 334 4.0 414 {14 134 | 5.0 
2/% $15 4 4/17 2/9 4.19) 1,5 
57 | 53.4 50.0 17 1 14.5 42.2 | 40.0 
0. Con 0.056 0.0064 0.0072 0.0081) 0 C090) 0.6100 
T1.5 66.7 625 58.9 55.6 527 1590 
0 O06) 0.0086 0 0041) 0 0016 .. _ 0.0057; 0.0064 
85 8 80 1 75 0 40.7 63 2 60.0 
0.0022) 00025 0.08 0 a 0. 0036 0.0040 0 O04 
Be, 
534 =| 6.0 64 | 6 "4 Me lieaveats 
4/23 : 6 4/25 3 13 a BAG | sisecotecs 
34.8 33. 32.0 30.8 29. 6 
C.0132 0. 148 0.0156 0.0169) 0. 0181 0 0196 
13.5 41.7 40.0 38.3 37. 8b.7 | 
0 0085 0 0092, 0 0100 0.01981 0 aa 0.0125 
52 50.0 | 48.0 465.1 | 44.5 2.8 
0.0059 0.0064! 0.0069) 0 0075) 0 Oost, 0.0087 
| i 
ardizing of street lights in terms of 


standard sixteen-candle-power incandes- 


cent lamp; a lamp having the X value 
the 


obtained from 


would 
that 
standard 


of four illumina- 
the 


sixteen-candle-power lamp at 


have same 


tion would be 


one-fourth of the distance. It also means 


alternating current, series enc losed are Beate 


alternating-current, series enclosed arc.... 
direct-current, series luminous lamp....... 


Value of X. 





| Highest Lowest veragve | Proposed 
| Lamp. | Lamp. | Average. | Value. 
Berea, 5 3 | 4 | 38% 
64 BLE 434 | 4 
vai 434 3% =| «4 | 8% 
‘ 614 M4 | 5 1 
Raeiauene 4 3 CO 3 
We Ae 4% 3K | 4 | 314 
5 34 | 114 4 
ee eee % | 6 | 5% 
that N value; that is, if one wished t 


know how many sixteen-candle-power in 
candescent Jamps would be required on 
poles spaced the same distance as the ar 
lamp, sixteen. Th 
that the \ 
value means that it is a fractional valu 
Take the 
tion given by 


he would require 


principal point, however, is 
value four times the illumina 
standard sixteen-cand|« 
power lamp at one-quarter the distance: 
and the measurement can easily be mad 
If the are lamp was measured at 200 fee 
the incandescent lamp would be fifty feet, 
but the are lamp might be measured 

a relatively greater distance and the in- 
candescent lamp would be a_proportion- 
ally greater distance. Any difference i! 
the street, at a distance of from 100 to 
500 feet will not go beyond two to eleven 
degrees below the horizontal, when figured 
back to the candle-power curve, and will 
go approximately to the same limit, for 
the reason that there is not much change 
in the candle-power of any street lamps 
in these angles. 





a 
Decline in Rubber Pro- 
duction. 

A report from United States Consul- 


General George I. Anderson, of Rio de 


Janeiro, shows that there has been a con- 


siderable fall in the price of raw rubber 
due to the decreased demands for this ma- 
terial by consumers in the United States. 
following the financial difficulties of the 
This affected 
somewhat seriously financial conditions of 
which de- 
pend largely for their income upon export 
duties levied on raw rubber. During 1907 
the shipments of rubber brought into 
Brazil a total about $63,200,000, but 
at the prices prevailing during 1906. the 
income would have been about $78,000,- 
000. The Brazilian rubber interests are 
mainly dependent upon the United States. 
which in 1907 took a total of 16,811 
metric tons out of the entire production 
of 33,383 tons. Great Britain followed 


past winter. decline has 


the northern states of Brazil, 


next with a consumption of 14,364 tons. 
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William C. L. Eglin. 


\Villiam C. L. Eglin, who has just been 
elected president of the National Electric 
Licht Association, has served as an officer 
for the past three years, during two of 
{hese years acting as secretary and treas- 
urer of the association. During Mr. Eg- 
lin’s administration a great many ‘activi- 
ties were introduced into the routine of 
this office, many changes being made in 
‘he organization and sys- 
jem of carrying on the in- 
creased work of the associa- 

ion, the rapid growth of the 
the new 
ind important subjects re- 


cmbership and 


iring attention having en- 
ved the scope and_possi- 
the 
IIe has served on a 


itv. of association’s 
forts. 
unber of important com- 
iittees, notably the Steam 
Vurhine Committee and the 
(as Engine Committee. Mr. 
ieolin connected 


has been 


ih the electrie lighting 
uupanies in Philadelphia, 
Pa. for a long time, his 
st association being with 
ie Edison Electric Light 
Company, of Philadelphia, 
n TSS9. Tle was also asso- 
‘ated with the various con- 
solidated companies which 
whuinated in the Philadel- 
ia Electric = Company, 
vhich owns and operates all 
' the electrie lighting com- 
the city and 
county of Philadelphia. Mr. 


Helin is at the present time 


panies in 


lectrical engineer of this 
inpany. Tle has contrib- 
d many articles on im- 
ortant technical subjects to 
Institute of 
lectrical Engineers and. to 
technical press. He has 
ryed of the 
ranch of the Institute, and 


the American 


as chairman Philadelphia 
is at present 
one of the vice-presidents of the associa- 
tion. For a number of years he was active 
in the work of the Club of 
Philadelphia, having served on its board 
the In- 
formation Committee and as vice-presi- 
dent. 


Engineers 


of management as chairman of 
He is a member of the Engineers’ 
Club, of New York; the American Elec- 
trochemical Society, the Illuminating En- 
vineering Society, and has served on vari- 
ous committees of the Franklin Institute, 
of Philadelphia. He is a member of the 
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prominent clubs in Philadelphia—the 
Union League, Cricket Club, 
Manufacturers’ Club, Bryn Mawr Polo 
Club, Pen and Pencil Club, Aronimink 
rolf Club and Magnetic Club, and of the 
Mohawk Club, Schenectady, N. Y. Mr. 


Eglin has always introduced into his work 


Merion 


a great amount of energy and personality, 
and he has been strikingly successful in 
carrying forward to a successful comple- 
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tion those matters which have involved 
The important 


measures looking to a still greater en- 


him in responsibility. 


largement of the scope of the association 
and the necessity for alert consideration 
of commercial and engineering problems 
in connection with public service corpora- 
tion development make necessary the serv- 
ice of one possessing those characteristics 
which mark Mr. Eglin. The splendid 
work carried on by Dudley Farrand and 


his predecessors will go forward to greater 


accomplishment under Mr, Eglin’s ad- 


ministration. 
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Co-operative Electrical Devel- 
opment. 

One of the unfortunate features of the 
convention of the National Elec- 
trie Light Association was the absence 
Robert 
whose untiring zeal the success of 


recent 


Crouse, to 
the 
Co-operative Electrical Development As- 
Mr. 
brief state- 
the 
that 


through illness of J. 


sociation is due. In the absence of 
Crouse, F. M. Tait 
ment on the status of 
work. Mr. Tait 
since the last National Klec- 


made a 
said 


tric Light Association Con- 
vention Mr. Crouse had con- 
fined his efforts to under- 
the $125,000 
which he had 


before 


writing for 
committed 
himself any of the 
subscriptions became bind- 
ing. Tle had also been busy 
presenting the work of the 
association at various state 
electrical associations and at 
the National Electrical Con- 
tractors’ mectings, as well as 
to the jobbers at their mect- 


Reso 


Jutions were adopted by all 


ing at Niagara Falls. 
of these bodies approvine 
the plans and work of the 
Co-operative Klectrical De- 
Association and 
their 


velopment 


promise of support 


given, Up to October 15, 
1907, there bad been under- 


S1LOO 000 Mir. 


Crouse at that time was very 


written and 


sanguine of underwriting 
the entire amount, as quite 
a number of the larger job- 
bers had been commitie-l, as 
well as several other meanu- 


facturers and central sta- 


tions that he had previousiy 


not counted upon, The 
financial panic came along 
about that time and prac- 
tically put a stop to any further sub 


scriptions being underwritten, and was 
the immediate cause of the major portion 
had 


withheld until the financial atmosphere 


of what been underwritten being 


had cleared. The association has spent, 
within the last three years, approximately 
$60,000 in co-operative advertising and 
organized effort with the central stations 
as outlined in Mr. Crouse’s paper presented 
at the National Electric Light Association 
convention last year. Acknowledgment 
is due a number of manufacturing and 
other concerns for this amount, as it is 
exclusive of the above-mentioned $100,000. 
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A Large Direct-Current Turbine 
Generator in Glasgow, 
Scotland. 

Attention is called here to a number of 
large direct-current generator sets which 
have been installed in Great Britain, thus 
showing the commercial possibilities of 
such units. Two such sets, each rated at 
1,000 kilowatts. are being installed at Bel- 
fast, Ireland, but a large unit rated at 
1,700 kilowatts is being installed in the 
St. Andrew’s Cross station of the Glasgow, 
Scotland, Corporation. This consists of 
a single turbine running at 1,500 revolu- 
tions a minute, to which are coupled two 
850-kilowatt direct-current 
These develop from 520 to 600 volts. 
They are the “Desi” compensating type 
and are provided with a separate exciter 
and the same main shaft. The efficiency 
is 92.5 per cent at full load and ninety 
per cent at half load. The turbine is ar- 
ranged for working at a steam pressure 


generators. 


of 190 pounds, 170 degrees Fahrenheit — 


superheat.—A bstracted from the Elec- 
trical Times (London), May 14. 
@ 
Is the Earth’s Action on a Magnet 
Only a Couple? 

A preliminary report is given here by 
I.. A. Bauer of an endeavor to determine 
whether the action exerted on a magnetic 
needle by the earth is solely a couple. Ii 
may be that there is a force of translation 
as well as rotation which causes a mag- 
netic needle to exert an additional press- 
ure against the supporting pivot because 
of its magnetization. In order to have 
only a couple acting upon a magnet it is 
necessary that the following three condi- 
tions be fulfilled exactly: The forces act- 
ing on the two ends of the magnet must 
he opposite; they must be equal, and they 
must be parallel. The non-fulfilment of 
any one of these conditions will give a 
resultant force beside that of a couple. 
It is possible to assume magnetic condi- 
tions acting on the needle in which even 
the first three of these conditions is not 
fulfilled, and the second and third are not 
fulfilled in any non-homogeneous mag- 
netic field. The earliest experiments to 
determine this were made by Robert Nor- 
man about 1576, but he could determine 


no effect. This result has been accepted 


since that time, as other attempts to de- 


tect differences have not heen successful. 
Dr. Bauer, thinking that these failures 
might have been due to lack of sensitive- 
ness in the apparatus, suggested to Dr. 
EK. T. Allen that he investigate the ques- 
tion, using for this purpose an aceurate 
balance. The results were not satisfac- 
tory, however, as the balance was not 
entirely non-magnetic. Another was se- 
cured which is apparently completely non- 
magnetic, and with this Dr. Bauer has 
himself conducted a number of experi- 
ments. In each case he has used the 
method of double weighings so as to elim- 
inate all inaccuracies of the balance itself. 
He has used the same set of weights 
throughout, and has weighed the magnets 
in various positions and in various places. 
He has found in a magnetically disturbed 
region a constant difference in the weight 
of a magnet, for various, orientations, of 
approximately one part in one hundred 
thousandths of its weight, and he has 
found, for a number of magnets in un- 
disturbed regions, an apparent increase in 
the mass of the magnet with magnetiza- 
tion approaching the order of one part in 
a million. Reversing the magnetization 
does not eliminate the effect measured. 
The investigation is not yet completed, as 
it will be carried further, the balance as 
well as the magnet being placed in vari- 
ous orientations.—Abstracted from Ter- 
restrial Magnetism and Atmospheric 
Electricity (Baltimore), March. 
@ 


A Magnetic Track Brake. 

A magnetic track brake has been devel- 
oped by the British Thomson-Houston 
Company which is interesting because it 
may not only be used as a magnetic brake 
but may be applied by hand, and is in- 
tended for service and emergency stops. 
The brake consists of two steel shoes, each 
formed of a number of poles placed so 
that they alternately become north and 
south poles when the current is passed 
through a single exciting coil. Excited in 
this way, the shoes are drawn down upon 
the rail midway between the wheels of the 
car with a force of several tons. Excit- 
ing current is furnished by the motors, 
running as generators, thus rendering the 
brake independent of the trolley circuit. 
Between the two shoes is connected a 


channel iron and a system of brake levers 
and chains attached to brake spindles at 
each end of the car to enable the shovs 
to be pressed down upon the track hy 
hand in the usual manner of track brak« 
It is intended to use the brake in this 
way for controlling the speed of the ea: 
on down grades, and for slowing up under 
usual conditions. When thus used, the car 
can be stopped either by increasing the 
pressure due to the hand lever, or by ex- 
citing the electromagnets. The thrust oc- 
easioned by the retarding action of thic 
brake is taken by a tongue-shaped stec! 
bracket which is bolted to the truck and 
engages with jaws on the sides of the 
magnets. The wearing shoes of the brake 
are attached to the poles of the magnet 
and the bolts may be renewed when neces- 
sary. The exciting coils are entirely en- 
closed in a water-tight case.—A bstracte:! 
from the Tramway and Railway Worl: 
(London), May 7. 
e 
Electrical Installation at Tribley Pit, 
County of Durham, England. 

An interesting electrical installation 
has been put into service at the Tribley 
Pit of the Pelton Collieries, county © 
Durham, England. 
been substituted for a new steam-drive 
plant which was about to be installed. 
The power for operating motors is sup 
plied by the County of Durham Electrica! 
Power Distribution Company. The in- 


This equipment ha 


stallation at present consists of a windin: 
gear supplied through an Ilgner converter 
set, a surface haulage gear for transport- 
ing tubs of coal from the new pit head | 
the old colliery at Pelton, an electricall 
driven fan providing ventilation in the 
mine, and a certain amount of lighting 
Ther 


are also some underground hauling sys- 


on the surface and under ground. 
tems driven by motors. The most im- 
portant part of the equipment is the 
main hoisting set, which consists of two 
machines direct-coupled, one being an al 
ternating-current, 440-volt, three-phase 
motor, the synchronous speed of which is 
1,200 revolutions a minute. The full loa! 
on this set is fifty-five horse-power when 
the current it takes is sixty-five amperes. 
The dynamo to which the motor is couple 
is of the interpole type and capable of 
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viving a voltage varying from nothing 
a 300 and a current of 167 amperes. It 
is constructed to run at 995 to 1,130 revo- 
is a minute and give a continuous 
uitput of fifty kilowatis. On the same 
shaft is mounted the exciter for the field 
iis direct-current machine, and the 
control of the winding motor is 
sulated by the exciting current of the 
io. This reduces the controlling 
io an inexpensive and compact ar- 
cement, and makes it necessary to in- 
seri only a circuit-breaker in the connec- 
between the motor and generator. 


= Cad 


‘The flywheel, which is connected to the 
irunsformer set, weighs about 2,000 


ds and has a diameter of four feet 
n inches. It is coupled to the in- 
duction motor by a flexible arrangement 


consisting of cylinders of compressed 
Jeacier one and one-quarter inches in di- 
aimeter and four inches long, and which 


take the place of the usual bolts between 
the coupling flanges. Spiral springs press- 
against the ends of these leather 
plings hold them in place. ‘The ar- 
sement gives a certain amount of flex- 
ibility, which relieves the shaft of undue 
strains due to the sudden application of a 
The winding motor is a twelve-pole 
it-wound machine rated at sixty horse- 
wer, geared to an eight-foot single-hoist 
It lifts about 800 tons a day 

135 feet, the average load bein 
iit four tons. ‘The control of the trans- 
iuer set is effected by means of a strip 
ilator, which consists of a liquid re- 


i 


tance placed in each phase of the sup- 
y circuit. The position of the movable 
jates of this resistance is controlled by 
induction motor connected in 
rics with the main motor. ‘The torque 
cloped by the small motor determines 
position of the plates, and hence the 
liage applied to the main motor. Th 
t is to absorb almost entirey all vari- 
‘tions In power demand, so that the vari- 
‘load of the winding-set is not felt b 
ilic supplying system.—Abstracted from 
ihe Llectrician (London), May 15. 
@ 


small 


Some General Notes on Artificial 
Mlumination. 


lt has been the practice of N. H. Hum- 
plrys during the past twenty-five years 
or so to stroll occasionally around the 
city of London, England, after dark and 
make notes on the impressions gained of 
the changes in methods of artificial illu- 
mination. It would be expected that the 
verdict of such examinations would be 
that marked success had followed the in- 
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troduction of newer methods, and this is 
true if by better lighting is meant merely 
more lamps and higher candle-power. 
The author, however, looking at the eco- 
nomical use of light, says that the light- 
ing from present methods is worse now 
than it was, because there is more waste, 
more unequal diffusion, and less con- 
sideration of the few elementary prin- 
ciples that are known to be necessary for 
efficient lighting. He is not interested at 
present in the types of lamp employed, 
nor in their ratings in candle-power, but 
merely in the results produced. One of 
the surprising things is the persistency 
with which new devices are used in old 
ways, a notable instance of this being the 
placing of modern high-candle-power 
lamps too close to the objects to be illu- 
minated. ‘The result is not so bad when 
the lamps are of ten candle-power or less, 
but when they are rated in hundreds of 
candles the result too frequently is bad. 
Large lamps are hung too low, so that 
they not only draw the attention of the 
eye to themselves, and not to the objects 
supposed to be illuminated by them, but 
they throw light into the eye from an 
unusual angle and, by illuminating too 
intensely objects close to them, produce a 
dazzling effect. A rule followed for many 
years is that an illumination of one 
candle-foot is satisfactory for all ordinary 
purposes; but this might be increased to 
two without strain or fatigue. According 
to the rule it follows that a 2,000-candle- 
power lamp should never be closer than 
forty-five feet to the objects illuminated 
by it; a 100-candle-power lamp should 
never be closer than ten feet; and a 
twenty-candle-power lamp closer than four 
and one-half feet, etc. Following the 
practice thus indicated and increasing the 
heights at which the different lamps are 
placed would also improve the illumina- 
tion by illuminating objects with light 
coming more nearly in vertical lines, thus 
corresponding more closely to daylight con- 
ditions. From this rule it follows, «also, 
that in buildings lamps of twenty candle- 
power and less should be sufficient for all 
ordinary purposes, and indeed for most 
street lighting. The author then discusses 
briefly the value of globes and shades for 
distributing the light properly and for 
doing away with the dazzling effect of 
small light sources of high intrinsic bril- 
liancy. He thinks that it is desirable to 
conceal the source of light, but this is 
practicable in but few cases.—A bstracted 
from the Illuminating Engineer (Lon- 
don), May. 
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New 6,000-Kilowatt Turbo-Alternator 
at Manchester, England. 

A description is given here of the new 
turbo-driven generator which has just been 
installed in the Stuart street power plant 
of the Manchester Corporation Electricity 
Works, England, which is the largest unit 
of this type that has yet been built in 
England. ‘The turbine was built by 
Willans & Robinson and presents no new 
features. The length of the prime mover 
is only thirty-six feet over all, and the 
length of the complete unit is but forty- 
six feet three inches. The turbine con- 
tains three stages and operates at 1,000 
revolutions a minute. A feature of the 
alternator is the system of forced ven- 
tilation adopted. The 
tirely enclosed and air is forced into the 
stator at a pressure of three inches of 
water. It passes through the stator and 
rotor and out through the hollow feet of 
the stator to an exhaust duct which leads 
outside of the engine room. A small 
house has been built outside of the gen- 
erating room to accommodate a motor- 
driven Sirocco blower, which is capable 
of forcing 21,000 cubie feet of air a 
minute through the alternator. This air 
is drawn into the fan room through a dust 
filter consisting of zigzag screens of woolly 
cloth mounted on a bamboo frame. The 
fan is driven by a twenty-three-horse- 
power motor. The room is furnished with 
a double door so that no air can get into 
it except through the filtering screen. 
From the fan a duct leads to the base of 
the alternator, where the air is delivered 
to the lower part of the housing. It then 
passes across the stator windings through 
the rotor and out through the hollow 
feet of the stator. The normal rat- 
ing of the generator is 7,060 kilovolt 


machine is en- 


amperes with a power-factor of 0.85. It 
supplies three-phase current at a pressure 
of 6,500 volts between phases, fifty cycles 
a second. It is capable of carrying an 
overload of fifteen per cent continuously, 
of twenty-five per cent for two hours and 
fifty per cent for one hour. ‘The efli- 
ciency, including windage, is 95.9 per 
cent with a power-factor of 0.85 and an 
output of 7,500 kilowatts. With a load 
over 6,250 kilowatts and the same power- 
factor the efficiency is 95.2. With a load 
of 2,500 kilowatts, the efficiency is 90.9; 
and with a load of 1,250 kilowatts it is 
83.7. The inherent regulation is 3.5 per 
cent when full non-inductive load is 
thrown off and 13.5 when the full in- 
ductive load is thrown off.—Abstracted 
from Electrical Engineering (London), 
May 24. 
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Electrically Driven Wood- 
Working Plant. 

The new plant of the Virginia 'Table 
Works, at Marion, Va., affords many op- 
portunities for a study of modern wood- 
working plant design. This factory is 
completely equipped with — electrically 
driven wood-working machines, and illus- 
irates thoroughly the advantages of the 
electric drive for this class of machinery. 

This concern manufactures both me- 
dium and high-grade hard-wood tables 
exclusively and has a well-founded and 


evrowing business in this class of furni- 


in the construction of this part of the 
building. Should future conditions war- 
rant the extension of the plant, the design 
will allow of the fireproof construction 
heing extended to the other stories. ‘The 
second story, which is of ordinary frame 
construction, contains the carpenter and 
cabinet shops in which the tables are as- 
sembled before shipment. 

Besides the main building there are two 
wings: one a single-story structure, con- 
taining the boiler room and dry kiins; the 
other, a two-story building containing on 
the second floor the varnishing and finish- 























220-VoLt Motor Drrect-CoNNECrED TO DouBLE-END TENONER, CUTOFF AND 
RouNDING MACHINE. 


iure. Marion is in the centre of the 
Virginia hard-wood section, and, being 
located on the main line of the Norfolk 
& Western Railway, has excellent shipping 
facilities. This, together with an abun- 
dance of labor and raw material, was the 
determining factor in the location of the 
plant at Marion. 

The main building is a two-story struc- 
ture. On account of the fact that all of 
the machinery is on the first floor it was 
thought advisable to make this part of the 
factory fireproof, consequently, reinforced 
conerete and brick were used exclusively 


ing rooms, anid on the first floor the offices 
and shipping departments. The boiler 


room contains a sixty-horse-power boiler . 


which furnishes low-pressure steam for 
the heating system and dry kilns. The 
fuel, consisting of waste material from 
the shops, is conveyed to the boiler room 
by an exhaust system, further details of 
which are mentioned in another part of 
this article. The James D. Lalor Engi- 
necring Company, Washington, D. C., was 
the engineer in charge of the design and 
general layout. 

In deciding upon the adoption of the 


electric drive for this plant, many factors 
were taken into consideration. The com- 
pany desired to obtain a maximum out- 
put from a minimum operating space. |i 





Spans) 
dae 


Nl 














220-Vo._T Motor DirEct-CouPLiD TO COUNTER 
SHart oF Forty-inca Back KNIFE LATHE. 
was found that with the electric drive 
more space could be utilized and the ma- 
chines located to better advantage as re- 








220-Vo_tr Moror Direct-CouPLED TO COUNTER 
SHAFT OF GLUE JOINTER. 


gards lighting and the proper sequence of 
manufacturing operations. The elimina- 
tion of all heavy line shafting with high 
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friction losses and attendant annoyances 
fron broken belts and obstructed light, 
and the reduced fire risk, were all taken 
into consideration. 

ihe initial cost of both the electric 
drive and the mechanical drive was found 
{o |e approximately the same, but when 








22-YoLT Motor BELTED TO SIXTEEN-INCH 


JOINTER. 
the «ompany learned that power could be 
purchased from the loeal lighting com- 
pany at two cents per kilowatt-hour it 
lie that with the adoption of the elec- 
trie vive there would result a large sav- 














220-VoLt Motor BELTED TO BAND Saw. 


ny in the power cost. This point has 
wen borne out, now that the plant has 
heen in operation for several months. 

li might be well in this connection to 
mention the fact that the president and 
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general manager of the Virginia Table 
Works is also a large manufacturer of 
heavy wagons. In the wagon plant where 
the mechanical drive is used, the cost of 
power, not including renewal of belts, 
amounts to $200 per month and _ over. 
When it is considered that the monthly 
cost of power in the table works averages 
only about $130 and that the number of 
machines in service in both plaits is about 
the same, it will be seen that the electric 
drive accomplished that which is desired 
by every manufacturer, v/z., the reduction 
of operating expenses. 

The total capacity of motors installed 
throughout the plant is about 175 horse- 
power. They are of the induction type 
Electric 


These motors have lone been 


manufactured by the General 


Company. 
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cycle alternating current being supplied 
by the loeal lighting plant. In this ¢on- 
nection it is interesting to note that al- 
though the total generating capacity of 
this plant is only 100 kilowatts, or about 
134 horse-power, power is stpplied not 
only to the table works but also to several 
While this, 


of course, Can be accounted for by the fact 


small factories in the town. 


that all of the machines in the different 
factories are rarely in operation at the 
same time, still it is an excellent illustra- 
tion of the inherent reliability and that 
desirable characteristic of modern elee- 
trical machinery, viz.. the capacity for 
temporary heavy overloads. 

With one exception the individual drive 
is used throughout. In many cases the 


motor is direct-connected by means of flex- 














220-VoLtt Moror Direct-CouPpLED TO COUNTERSHAFT NINE-INCH MOLDER. 


looked on with favor in wood-working 
plants on account of their simplicity and 
ruggedness. The absence of all moving 
electrical contacts in this type of motor 
and the consequent reduction of the fire 
hazard is also an important point in its 
favor. 

The fact that in this type of induction 
motor the starting resistance is contained 
within the revolving member, thus elimi- 
nating the separate starting compensator, 
contributes to a wiring arrangement that 
is remarkably free from complication. A 
main switch with the necessary fuses is 
all that is required. The wiring through- 
out the plant is done in a neat and sub- 
stantial manner. 

The electrical transmission throughout 
the mill is at 220 volts, three-phase, sixty- 


ible couplings either to an extension of the 
machine shaft or to a countershaft con- 
Where this 


motor is 


tained within the machine. 
method is impracticable the 


either connected to a countershaft to 
which the machine is belt-connected, or it 
directly drives the machine by means of 
a short belt connection. 

The accompanying illustrations — are 


good examples of the direct drive. 


One of illustrations 
double-end. tenoner, 


these shows a 


cutoff and round 
ing machine driven by a_ fifteen-horse- 
motor is connected 
direct to a countershaft contained within 


the machine. 


power motor, the 
A short belt, shown in the 
illustration, drives the cutoff saw attach- 
ment. In another a tweniy-horse-power 
motor is shown driving an TI. B. Smith 
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Machine Company nine-inch molder. It 
will be noted that the bedplate of the 
machine is extended to carry the counter- 
shaft, which is direct-connected to the 
motor. The feed rolls and cutters are 
belt-driven from the countershaft. This 
method of connection results in a com- 
pact and easily accessible unit with an 
abundance of head room. The absence of 
overhead belting contributes also to a bet- 
ter lighting arrangement. 

All sawdust and shavings are effectu- 
ally removed from the machines by an 
exhaust blower direct-connected to a 
twenty-horse-power motor. Exhaust pipes 
carried directly to the floor afford an easy 
and effective method of disposing of the 
sweepings. As stated before, all refuse 
material is carried directly to the boiler 
room, where it serves as fuel. 

Among the motor-driven machines not 
mentioned are a swing cutoff saw, glue 
jointer, cabinet surfacer, band saw, ete. 
The following list gives the types of ma- 
chine in use driven by General Electric 
motors and the horse-power of motor re- 
quired : 

Horse- 

Power. 
SWIM CULO GAW «5.5 cos sc.cesie sinus cies 5 
PON AGCN TI BAW) 6.66 sos. an sid dems 10 
VOIRUEY (SIKAPEDARCH) | 54.02.056 c ae seewis eo 3 
CLUES TOT Ps Gea ng ee Ea nie Meera eerste 10 
Cabinet surfacer (thirty-six-inch)......... 15 
DEON GT TRACT) | 5s esse csersee) 2 ae wows es sie 20 
Tenoning, rounding and cutoff machine... 15 
ATIPIC APU BANGED 65 o6oie- sores dese ok sit 25 
Double spindle shaper... ...........50500 4 
ORME ACH MACIING 5 os 5 6 oss 026-6 ai5i5:05:0515 9% 20 
Back knife lathe (forty-inch)............. its 
ROAIMESRAN 75g os anor y ee mmo eases ets : 
COPOTT ORCL Ls ge Raa Rei ements pal yrers et a 10 

The operation of the plant has bgen 
satisfactory in every respect, and no 
trouble whatever has been experienced. 
The factory superintendent states that he 
finds the electric drive to be more satis- 
factory in every way than the mechanical 
drive, giving as his reasons that the ma- 
chines are located to better advantage 
than would be possible with long line 
shafting, and that the flexibility of con- 
trol is greater. The president of the con- 
cern aptly expresses his views of the elec- 
tric drive in the following: “We are very 
much pleased with the motor drive and 
everything is going along successfully. I 
do not hesitate to say that I would not 
change to any other drive I know of, even 
at much less cost.” 

ie 
Electrical Supplies for the 


Navy Department. 

The Bureau of Supplies and Accounts 
will open bids in Washington, D. C., on 
June 9 for miscellaneous electrical sup- 
plies, transmitters, etc., for delivery at 
Boston, Mass. ‘The department will open 
bids on June 16 for four induction motors 
and one switchboard for delivery at 
Boston, Mass., and one transformer for 
delivery at Norfolk, Va. The depart- 
ments will open bids on June 23 for mis- 
cellaneous copper, fuses, insulating tape, 
and 36,000 feet of lighting wire for de- 
livery at Mare Island, Cal. 
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Foundry Blowers. 

In the average foundry power is re- 
quired for but a short time in the after- 
noon to operate the blower. When once 
a heat has been started the supply of air 
must be kept up until the heat is off. 
This requires a source of power which is 
absolutely reliable. As the demand is 
very heavy at this time and but small all 
the remaining time, as low an investment 
cost as possible is desirable. 

For these reasons electric motors are 
being adopted by foundrymen as the most 
satisfactory power, especially where cur- 
rent may be purchased from a central sta- 
tion. Electric drive by power that is thus 
supplied shows many marked advantages 
over all other methods. 

The illustration shows a very satisfac- 
tory blower driven by an electric motor 
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able. A large number of applications 
have been made in this way and have 
given entire satisfaction. 

The approved method of driving is by 
gearing direct from the motor, permitting 
the use of a moderate-speed motor, thus 
reducing the original cost, and at the same 
time doing away with belt drive, which is 
not entirely satisfactory. 

The selection of the size of the motor 
depends upon the conditions to be met in 
the foundry. In general a pressure of 
sixteen ounces may be considered as a fair 
value for the blower to meet. As the 
capacity required in the motor is approxi- 
mately five horse-power for every 1,000 
cubic feet of air required per minute at 
sixteen ounces pressure, the required size 
of the motor is readily determined when 
the capacity of the cupola is known. An 








} 








Motor BAcK-GEARED TO FouNDRY BLOWER. 


suitable for foundry work. The blower 
is manufactured by the P. H. & F. M. 
Roots Company and the motor by the 
Westinghouse Electric and Manufacturing 
Company. The sturdy appearance of this 
outfit is readily observed, and the relia- 
bility under hard service, it is stated, will 
be found to fulfil the promise made by 
the appearance. The use of adjustable, 
self-oiling bearings is a particularly satis- 
factory feature of these blowers. 

The blowers are designed for a range 
of speed variation of approximately one 
and one-half to one to allow a variation in 
the melt to be made if at any time such 
becomes necessary. For this purpose 
direct-current motors are frequently used, 
as they permit the desired changes in 
speed, when specified in ordering the 
motor. 

In many installations it is not neces- 
sary to be able to adjust the speed of the 
blower, so that the constant-speed charac- 
teristics of the induction motor permit its 
use where alternating current is avail- 


allowance of 30,000 to 33,000 cubic feet 
of air is usually made to melt one ton of 
iron. 

As the pressure may increase slightly 
above sixteen ounces toward the end of 
the heat, the power required also in- 
creases, but the overload capacity of the 
motor is able to take care of this increase. 
If the pressure is to be materially dif- 
ferent from one pound for any long-con- 
tinued period, the motor capacity should 
be determined with this in mind. 

The power will increase or decrease in 
direct proportion to the increase or (e- 
crease in pressure. 

The purchasing of power from a cen- 
tral station is attractive to the average 
foundry, because the central station can 
actually sell the power cheaper than the 
foundry can make it. This is because the 


central station can use its machines for 
supplying power all through the day to 
other persons and therefore does not re- 
ceive all its investment returns in a few 
hours, as the foundryman would have to 
do if he invested in an electrical plant. 
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A New Flame Arc Lamp. 
‘There has been placed on the market 
, the General Electric Company, Sche- 
ctady, N. Y., a new flame are lamp. 

‘ie external appearance of this lamp is 
nilar to the G. I. enclosed lamp, the 
ng being drawn seamless from either 

+ copper or steel. The standard fin- 
_ for the copper casing is antique and 
‘eit japan for the steel. This lamp 

no chain feed or complicated escape- 

* and clock mechanism. It is of the 

‘ned-carbon type with nothing below 

are to obstruct the light, and both 
vons feed by gravity simultaneously, 

ie the regulation of the are is accom- 
ied by the lateral movement of one 
ion to the other. When the casing is 
red into the trimming position every 
: of the lamp becomes accessible. 





G. E. Meratnic FLAME Arc LAMP. 


\ serviceable economizer of refractory 
aterial surrounds the points of the car- 
«i just above the are so as to prevent 

“washing” of the carbon ends, and 

') steady the are from the effect of air 
rrents so far as possible. A blow mag- 
is so situated with relation to the are 

at it performs the double function of 

‘ping the are steadily fan-shaped at the 
irhon tips, and also totally extinguishes 

are if for any reason it approaches 
dangerously near to the economizer. The 
cconomizer, therefore, is well protected 
rom burn-out and should last indefinitely. 
\ heavy baffle plate of insulating material 
is provided just above the economizer, ef- 
lectually preventing any appreciable 
amount of the products of the are from 
depositing on the parts of the mechanism. 
During operation the lower surface of the 
bottom plate of the lamp and of the econ- 
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omizer becomes coated with white deposit 
from the arc, which acts as an excellent 
reflector for the upward light from the 
are. 

These lamps are designed to burn two 
in series or singly across 100 to 125-volt 
direct or alternating-current circuits. 
They can be used on any frequency be- 
tween forty and 140 cycles. The lamps 
may be wound for either eight, ten or 
twelve amperes, the latter current being 
considered standard. All lamps are 
equipped with light opal globes. 

The life of these lamps is about twelve 
hours on indoor circuits and between ten 
and eleven hours on outdoor circuits. The 
simple construction, remarkably high effi- 
ciency and the volume of illumination 
obtained from these lamps appeal to the 
operators of mills, wharves, warehouses, 
erecting shops, foundries and other places 
where the quantity of light is as desirable 
as the quality. 

——_-@——____ 
New Lexington Gas-Fired 
Porcelain Insulators. 

The New Lexington High-Voltage Por- 
celain Company, of New Lexington, Ohio, 
has adopted natural gas exclusively for 
burning the kilns in which are fired its 
insulators for transmission line service. 
The insulator, being of vital importance 
to the transmission engineer, who desires 
to offer to his power users uninterrupted 
service, is worthy of the best edforts of 
both engineer and manufacturer. The 
use of the gas fire benefits the insulator 
very materially, the company states, in 
two distinct ways. First, it eliminates 
from the glaze of the insulator any im- 
purities which are found there when the 
insulator is burned in a coal-fired kiln. 
There may be a considerable amount of 
metallic substance in the impurities, but 
the principal difficulty is experienced from 
the fact that coal contains sulphur, and 
this is deposited in the glaze on the in- 
sulator and causes it to are over under 
test at a lower voltage than it otherwise 
would. After this arcing, streaks may be 
found on the surface of the insulator 
which are impossible to rub off, and are 
a sure telltale for sulphur in the glaze. 
Second, it can be readily understood that 
it is easier to regulate twelve gas burners 
by turning a valve a little one way or the 
other, so that the temperature in all 
parts of the kiln will be the same, than 
it is to regulate twelve coal fires to ac- 
complish the same results. By using the 
gas fire a more even temperature is ob- 
tained throughout the kiln, and when the 
insulators are drawn from the kiln they 


923 


will be of uniform color and vitrification, 
free from foreign matter in general, and 
have a clean and neat appearance. 


a> 





Telegraph Companies Can 
Not Be Sued. 

Justice McCall, in the Special Term of 
the Supreme Court, on May 23, denied 
the application made some time ago by 
New York State Attorney-General Jack- 
son for permission to institute a suit to 
annul the charters of the Postal Telegraph 
Company and of the Western Union Tele- 
graph Company. 

In his decision the Court said: “The 
attitude that a court should assume on 
applications of this character and its 
power in the premises were fully gone 
into and explained in re Consolidated Gas 
Company. Hence no need for a repeti- 
tion. A careful examination of the papers 
submitted herein satisfies me that there 
is no merit in fact or warrant in law for 
the permission sought, and the motion 
is, therefore, denied.” 

When he made his application the at- 
torney-general asserted that the two tele- 
graph companies had entered into an 
agreement to raise rates and to create a 


monopoly. This was denied by the de- 
fendants. 





Michigan Electric Lines. 

Reports made by the twenty-three elec- 
tric traction corporations to the Michigan 
labor bureau show a total capital invested 
amounting to $38,031,000; total earnings 
in 1907, $10,548,100; total mileage, 1,253, 
with 6,534 men drawing practically 
$4,000,000 annually in wages, an average 
of $2 per day. 

The receipts from passenger traffic 
show a large increase since the last com- 
pilation in 1904. Then passenger traffic 
receipts were $6,581,275, while in 1907 
they had increased to $9,717,474. Re- 
ceipts from freight traffic grew from 
$229,612 in 1904 to $553,330 last year. 
The electric lines are using 1,803 passen- 
ger cars and 102 freight cars. 

The average fare is one and one-half 
cents per mile. The companies report 
having expended $2,133,167 in improve- 
ments, but only twenty miles of new track 
was laid. Over 22,000,000 passengers 
were carried. 


a> 
> 


National Electrical Trades 
Association. 

The annual meeting of the National 
Electrical Trades Association will be held 
at 10 a. M., Thursday, June 11, at the 
Manufacturers’ Club, 1409 Walnut street, 
Philadelphia, Pa. 
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DOMESTIC AND EXPORT. 

NEW POWER DEVELOPMENT PLANNED—It is stated that a 
number of prominent mine owners of the Cour d’Alene district, in 
Idaho, are to construct a power plant to furnish electrical power 
for the mines of that section. It is said that H. M. Lancaster has 
taken an option on a site on Slate Creek, where 25,000 horse-power 
may be generated. Mr. Lancaster states that the natural flow of 
the stream at low water will furnish at least 8,000 horse-power, 
and it is proposed to establish reservoirs to insure a sufficient 
supply of water to generate at least 15,000 horse-power at any season 
of the year. 

ATLANTA-CAROLINA RAILROAD—A trust deed, conveying all 
franchises to build and operate a railroad on the streets of Atlanta, 
through College Park, Monroe and other cities to Augusta, Ga., to 
the Chicago Title and Trust Company and W. C. Niblack, has been 
filed by the Atlanta-Carolina Railroad to secure the issuance of 
$6,000,000 worth of bonds, this issue having been authorized at a 
meeting of the stockholders on March 24, 1908. The bonds will be 
five per cent, thirty-year, gold bonds. The work of construction on 
the road will soon start. The mortgage was signed by James W. 
English, president. 

ELECTRIC ROAD FOR CENTRAL OREGON—Organization has 
been effected of the Wasco County Electric and Power Company, 
composed largely of Portland, Ore., men, who propose to enter the 
Deschutes and John Day valleys with an electric line that will be 
built south from Condon. The capital stock of the company is 
named at $3,000,000. An attempt will be made to place $15,000,000 
in bonds in the East. Articles of incorporation have been filed at 
Salem. George S. Carpenter, a banker of Fossil, Wheeler County, 
will be named as president of the company. The Portland men 
interested are: Mark W. Gill, W. H. Grindstaff, Dr. H. I. Kenney, 
R. L. Donald, H. J. Martin, O. B. Hathaway, E. P. Sehow, C. D. 
Charles and F. S. Munn. F. T. Hurlburt, of Condon, it is said, will 
be treasurer. The plan of the new company is to build from 
Condon southwest to Antelope, Madras and Bend. Branches will be 
built to Howard and Dayville. It is expected to construct water- 
power plants that will generate electricity to operate the lines 
constructed. These will be built on the Deschutes and John Day 
rivers. It is believed by the promoters of the project that electric 
roads into the territory indicated will develop the isolated Central 
Oregon region. 

UNITED STATES INDEPENDENT TELEPHONE COMPANY— 
The Reorganization Committee of the United States Independent 
Telephone Company has sent out notice to the effect that its 
recommendations concerning the Rochester Telephone Company and 
the Stromberg-Carlson Telephone Manufacturing Company have 
been carried into effect and that it is now ready to distribute 
the stock of these companies and the bonds of the Rochester Tele- 
phone Company. Stock and bondholders have been furnished with 
receipts which are to be signed and surrendered to the Security 
Trust Company, who will deliver the stock and bonds in proportion 
to the securities of the two companies held by the party. Bond- 
holders who live outside of Rochester, N. Y., are requested to mail 
their receipts to the trust company. The last paragraph of the 
notice says: “Our investment of the surplus moneys arising from 
the three per cent assessment, in bonds of the Rochester Telephone 
Company entitles you to $18.98 and a fraction of bonds on each 
$1,000 United States Independent bond held by you. In order to 
facilitate the distribution of the bonds and in order that the bond 
scrip issued may hereafter be the more readily joined for exchange 
for a full bond (denomination $100), the Rochester Telephone Com- 
pany has delivered to us $20 par value of bonds for each $1,000 
United States Independent bond holding and has detached the 
October 1, 1908, coupon. Even with this coupon detached the bonds 


are being delivered to you on a basis of approximately ninety-seven 





and one-half per cent instead of par, the price at which we were 
authorized to purchase them.” 


KENTUCKY TRACTION REORGANIZATION—The formation of 
the Louisville, Frankfort & Eastern Traction Company to take over 
the Louisville & Eastern Traction Company has been announced 
Samuel J. Insull, president of the Louisville & Northern ani 
Southern Indiana Traction companies, will be president of the new 
company. J. J. C. Mayo, of Paintsville, Ky., president of the Louis 
ville & Indianapolis Traction Company, will also be prominently 
identified with the new company. The Louisville, Frankfort & 
Eastern Traction Company will have a capital of $3,250,000. Of this 
amount $2,500,000 will be common stock and $750,000 preferred 
stock. A bond issue of $3,500,000 will be made on the property. 
The capital stock of the Louisville & Eastern Company is $2,000,000 
common and $750,000 preferred. It has a bonded indebtedness of 
$2,000,000. The new issue preferred stock will be exchanged for 
the old Louisville & Eastern preferred stock. The old Louisville & 
Eastern common stock will be exchanged share for share for the 
common stock of the new company. This will leave the new 
company a working balance. Of the bond issue of $3,500,000 of the 
new company $2,000,000 will be reserved to retire the bonds of the 
Louisville & Eastern Company and the remaining $1,500,000 will 
be issued for betterments and extensions. It is announced that 
the company will begin immediately the construction of lines to 
Shelbyville, Frankfort, Lawrenceburg, Eminence and New Castle. 
It was intimated that negotiations are in progress between the 
interests identified with the new company and the Bluegrass 
Traction Company, which operates in the neighborhood of Lexing- 
ton, Ky., for the absorption of that property. Vice-President Percy 
Moore will continue in that position with the new company. 


NEW PUBLICATIONS. 

INDUSTRIAL EDUCATION—The December-January issue, 1907- 
1908, of the Southern Educational Review contains, among a number 
of interesting articles on educational topics, one by Superintendent 
C. B. Gibson, of Columbus, Ga., on ‘Industrial Education.” 


UNIVERSAL AXLE-DRIVE—L. M. Deterich has published two 
pamphlets, one dealing with the evolution of the automobile. This 
describes the various phases in the development of this vehicle. 
The other explains the theory and describes the construction of the 
Deterich universal axle-drive, a variable-speed differential friction- 
drive clutch. 


“OSCILLATIONS AND SURGES AFFECTING THE DESIGN 
OF SYSTEMS FOR THE TRANSMISSION OF ELECTRICAL 
ENERGY’’—An address delivered before the 275th meeting of the 
New York Electrical Society, March 27, by Ernest J. Berg, entitled 
“Oscillations and Surges Affecting the Design of Systems for the 
Transmission of Electrical Energy,’ has been reprinted as No. 12 
of the society Transactions. 


THE PUBLIC SERVICE COMMISSION OF THE SECOND DIS- 
TRICT of the State of New York has issued a number of pamphlets 
giving recent opinions of the commission. Among these there is one 
dealing with the application of the Rochester-Corning-Elmira Trac- 
tion Company for consent to the execution of a first mortgage bond 
of $8,000,000, which is granted under certain restrictions. Another 
contains a report from the complaint of the trustees of the village 
of Adams, Jefferson County, N. Y., against the Adams Electric 
Light Company, as to the price of electricity for public arc lamps 
and incandescent meter rates. It was held in this case that no 
reduction in rates can be fairly made and the complaint was dis- 
missed. A third deals with the application of the Newburgh Light, 
Heat and Power Company for leave to issue convertible, ten-year 
debenture bonds to the amount of $350,000, which was granted under 
certain conditions. 
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ELECTRIC LIGHTING. 
LEHIGH, IOWA—H. V. and J. M. Williams, it is announced, 
contemplate installing an electric plant. 


SACRAMENTO, CAL.—The supervisors of Yuba County have sold 
» right of way franchise to the Great Western Pacific Company. 


PRESTON, ONTARIO—Preston has signed a contract with the 
Ontario Hydroelectric Commission for 600 horse-power at a rate 
of $20. 

;OUTH HAVEN, MICH.—At the special election it was voted 
io raise $10,000 in bonds for the payment of the debt on the 


lighting plant. 

‘ORONTO, ONTARIO—The Toronto Electric Light Company 
has obtained a permit for a $20,000 substation. The building will be 
of reinforeed concrete, with brick walls. 


KENSINGTON, KAN.—A company of local men has secured a 
frauchise for putting in an electric light system and waterworks. 
Work will begin as soon as material can be secured. 


GRISWOLD, I0OWA—The Griswold electric light plant has been 
sold to J. A. Benkley and W. D. Dailey, of Omaha. The plant has 
not been in operation for several weeks, due to financial difficulties. 


CARROLLTON, MISS.—The board of mayor and aldermen of 
the town of Carrollton now has on file plans and specifications to 
rebuild the Carrollton electric light plant. The contract will be let 
on June 15, 1908. 


!\CKSON, KY.—The Jackson electric light plant has been re- 
organized by Lexington promoters under the name of the Jackson 


Ele-irie and Hydraulic Company. An ice plant is under considera- 
tiou in connection with the light plant. 

AUSTIN, TEX.—The city council has voted to put a stop to the 
sulc of the old water and light plant by the water and light com- 
mission. The council is of the opinion that the notice of the sale 
should have been printed in the local papers. 


\VOODSTOCK, ONTARIO—The Woodstock city council at a 
special meeting unanimously authorized the mayor and clerk to 
sigi a contract with the Hydroelectric Power Commission for 1,200 
horse-power to be delivered by December 19, 1909. 


JEFFERSON, WIS.—At a special election it was decided to 
bond the city for $7,500 to permit the purchase of the Hoppenbach 
estate interest in the mill dam across Rock River. The city will 
generate electric current for night and day service. 


TOPEKA, KAN.—The board of trustees has decided to install 
a complete new steam equipment in the city electric light plant. 
Plans and specifications will be submitted to the city council at 
ouce. It is expected that the improvements contemplated will cost 
about $35,000. 


CUERO, TEX.—The Buchel power and light plant, situated 
about three miles from Cuero, was totally destroyed by fire on May 
is. he origin of the fire is not known. The loss is about $40,000. 
There was no insurance. The principal losers are Otto Buchel and 
William Wagner, who will not rebuild. 


\LBANY, N. Y.—The Babylon Electric Light Company, of Baby- 
lon, has certified to the secretary of state that the amount of its 
capital stock has been increased from $15,000 to $45,000, consisting 
of shares of $50 each. The president of the company is L. H. 
fishel and the secretary Gustave Fishel. 


CADILLAC, MICH.—George D. Westover, H. Millspaugh and 
i. J. Haynes, of this city, have formed a stock company and pur- 
chased the Reed City electric light plant. The company is capital- 
ized at $50,000, equally divided among the stockholders. The com- 
pany will be known as the Osceola Light and Power Company. 





JERSEY CITY, N. J.—The Jersey City board of aldermen has 
passed an ordinance granting consent to the Mutual Benefit Electric 
Light and Power Company, a Newark concern, to lay conduits, pipe 
and wires in the streets for the supply and distribution of elec- 
tricity. The company agrees to pay annually five per cent of its 
sross receipts to the city. 

SUMMERVILLE, S. C.—The election held for the purpose of 
voting on the question whether or not the town of Summerville 
should enter into a ten-year contract with the Summerville Ice 
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and Cold Storage Company for the purpose of lighting the town 
by electricity, resulted in the casting of only fifty-six votes, forty- 
seven for and nine against the proposed contract. 


FRESNO, CAL.—The La Grange Water and Power Company, 
controlled by the Hammond-Wiltsee interests, which are promoting 
an electric railway across Stanislaus County, has applied to the 
board of supervisors for a franchise to construct power lines across 
the county. They intend to supply the smaller towns of the county 
and the farming communities with power and light. 


VALLEY CITY, N. D.—The city council has passed a resolution 
instructing the city auditors to advertise the light plant for sale. 
The bids will be opened in sixty days and each bid must be ac- 
companied by five per cent of the bid in the form of a certified 
check. No bid will be considered for less than $40,000. A fran- 
chise will be granted for twenty years, the right to fix rates being 
reserved by the city. 


REDDING, CAL.—The Northern Light and Power Company— 
Shasta County’s third electrical power concern—expects to deliver 
light and power in Redding before the end of the year. The power- 
house on South Cow Creek, twenty-five miles east of Redding, is 
ready to receive the machinery, which was ordered a month or so 
ago. The pipe-line will be 3,600 feet long and will deliver water 
under a 715-foot pressure. 


ANDERSON, S. C.—At the annual meeting of the stockholders 
of the Anderson Water, Light and Power Company the following 
board of directors was elected to serve the ensuing year: S. M. Orr, 
H. H. Orr, H. A. Orr, J. M. Sullivan, R. E. Ligon, J. A. Brock, E. P. 
Frost, A. T. Smythe, W. S. Lee and L. C. Harrison. The following 
officers were re-elected to serve another year: S. M. Orr, president 
and treasurer; H. A. Orr, vice-president; E. K. Chapman, secretary, 
and R. T. Long, superintendent. 


OWOSSO, MICH.—It is announced that a big deal is being put 
through whereby the Shiawassee Light and Power Company, of 
Corunna, is to become owner of all the water rights on the Shia- 
wassee River for a distance of about thirty-five miles. When the 
details are arranged the company will enter the local field and 
will endeavor to secure control of the Owosso lighting. Its plans 
are said to be so far-reaching as to include the Owosso & Corunna 
Electric Company and control of the street-car system, now in a 
receiver’s hands, between the two cities. 


DENVER, COL.—The Colorado Springs Electric Company will 
at once begin the construction of an entirely new power plant here 
and will change the present substation on Cucharras and Sawatch 
streets into a generating station. The work will cost $100,000, ac- 
cording to estimates. A large and steady increase in the amount of 
electricity used for commercial purposes is responsible for the 
change. The new building will be forty by 100 feet in size, and 
the capacity of the plant will be increased from 500 to 1,500 kilo- 
watts. The company has a generating station at the coal mines 
north of here, and also one in Manitou, controlled by the Pikes Peak 
Hydro-Electric Company. 


DATES AHEAD. 


Canadian Electrical Association. Annual meeting, Toronto, On- 
tario, June 17-19. 

Society for the Promotion of Engineering Education. 
meeting, Detroit, Mich., June 22-27. 

American Society of Mechanical Engineers. 
ing, Detroit, Mich., June 23-26. 

American Society of Civil Engineers. Annual meeting, Denver, 
Col., June 23-26. 

Association of Railway Telegraph Superintendents. 
ing, Montreal, Quebec, June 24-26. 

American Institute of Electrical Engineers. 
Atlantic City, N. J., June 29-July 2. 

Street Railway Association of the State of New York. Annual 
meeting, Niagara Falls, N. Y., June 30-July 1. 

National Electrical Contractors’ Association. 
Chicago, Ill., July 15-17. 

Michigan Electric Association. 
Mich., August 18-21. 

International Association of Municipal Electricians. 
convention, Detroit, Mich., August 19-21. 

American Society of Municipal Improvements. 
Atlantic City, N. J., October. 

Illuminating Engineering Society. Annual convention, Philadel- 
phia, Pa., October 6-7. 


Annual 


Semiannual meet- 


Annual meet- 


Annual convention, 


Next meeting, 
Annual meeting, Grand Rapids, 
Annual 


Annual meeting, 
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ELECTRIC RAILWAYS. 

ELDORA, IOWA—G. W. Scott, chief engineer of the proposed 
Iowa Electric Road, has started preliminary surveys of the route. 

DELAWARE WATER GAP, PA.—The Stroudsburg & Water Gap 
Street Railway Company has been granted permission to extend its 
line through Delaware Water Gap. 

ROCKVILLE CENTRE, L. I.—At a meeting of the village trustees 
the South Shore Traction Company and the board of trustees agreed 
on franchise terms. 

CANTON, ILL.—The Illinois Central 
opened five miles of line, Canton to St. Davids. 
planned north, south and east. 

SEATTLE, WASH.—The contract for the construction of the 
Seattle-Tacoma shore line interurban railway has been let to A. D. 
McInnes, and work commenced. 


WESTERLY, R. I.—The Westerly town council has granted a 
franchise for the proposed road between Ashaway and Westerly. 
Work must be completed within a year. 

BELLINGHAM, WASH.—The county commissioners have signed 
the franchise for an interurban road from Bellingham to Blaine, by 
way of Ferndale, and from Bellingham to Lynden. 

PENDLETON, ORE.—An electric line from Pendleton to the 
Columbia River, tapping the irrigated section to be developed in 
the western end of the county, is assured. This announcement is 
made by Dr. H. W. Coe, of Portland. 


SIOUX CITY, IOWA—Assurance that work on an interurban line 
from Spirit Lake to Sioux City will be commenced in less than 
four months has been given by J. D. Browning, of Spirit Lake, 
promoter and general manager of the proposed road. 


HILLSBORO, ORE.—The city council has granted the Oregon 
Electric Railway Company a twenty-five-year franchise through the 
city. The road is to be in operation in six months, and a $5,000 
bond is required to insure this. This gives access to the central 
part of the city. 


TACOMA, WASH.—Surveyors employed by the Pacific Traction 
Company, of Tacoma, are completing the survey of a line te extend 
from the terminus of the Pacific Traction Company’s line at 
American Lake to Olympia. It is stated that the line will probably 
be built during the next eight months. 


WARSAW, N. Y.—David C. Salyerds, of the Rochester, Scotts- 
ville & Caledonia Electric Railway Company, says that the company 
has secured all rights and franchises required for the road from 
Rochester through to Portage and that the contract for a consider- 
able part of the construction work will be let in the near future. 


BELLEVILLE, ILL.—A certificate of the increase of capital stock 
of the Southern Traction Company of Illinois from $2,560 to $1,500,- 
000 has been filed in the recorder’s office at Belleville. This company 
has under way the construction of a new electric line from East 
St. Louis to Belleville, from where it is to be extended southeast- 
wardly to Cairo, Ill. 


MONTEREY, N. M.—The Monterey Street Railway, Light and 
Power Company has installed in its power-house a new 500-horse- 
power engine. The extension of the Obispado line along Morelos 
street to Cruz Verde, is one of the changes contemplated by the 
company and the running of the line on Reforma street from the 
yolfo station to the old International station is also contemplated. 


WASHINGTON, D. C.—The Winchester & Washington Railway 
Company, S. H. Hansborough, president, Winchester, Va., will 
double the capacity of its plant on the Shenandoah River, at Mill- 
ville, W. Va. Contracts for $50,000 worth of machinery have been 
awarded to the Westinghouse Electric and Manufacturing Company, 
of Pittsburg, and the Dayton Globe Iron Works Company, of Day- 
ton, Ohio. 


QUINCY, ILL.—Stockholders of the St. Louis, Terre Haute & 
Quincy interurban line held their annual meeting on May 13, elect- 
ing the following officers: Edward Yates, Pittsfield, president; 
William C. Fick, Quincy, vice-president; F. W. Knollenberg, Quincy, 
secretary; S. P. Landcraft, Quincy, treasurer, and H. C. Simons, of 
Virden; J. A. Wible, of Kansas City, and F. W. Knollenberg, of 
Quincy, executive committee, 


INDIANAPOLIS, IND.—Arrangements are being made for the 
construction of another traction line between here and Terre Haute 


Electric Railroad has 
Extensions are 
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Cloverdale & Terre Haute Traction Company. E. M. Bowman, 
president of the company, says he has obtained the right of way 
between Cloverdale and Mooresville, where his line will connect 
with the Martinsville branch of the Morgan-McGowan syndicate. 

SAN FRANCISCO, CAL.—The United Railroads has awarded 
contracts for additional electrical equipment at its North Beach 
power station which will give it more than twice the amount of 
current now generated, and will entail an expenditure of $375,000. 
The capacity of the new machinery will be 5,000 kilowatts in addi- 
tion to the present capacity of 4,000 kilowatts. The order includes 
a new steam turbine generator, a frequency changer, new boilers 
and other equipment. 

SOUTH BEND, IND.—Announcement has been made by the 
officials of the Winona Interurban Company that the extension o: 
the company’s line from Warsaw to Peru will not be completed in 
time to start regular service this year. The extension of the 
Chicago, Northern Indiana & South Bend Railway to Laporte wi}! 
be completed by July 1 and cars will be running into South Beni 
from Michigan City over the new Hanna line, the Chicago, Lak: 
Shore & South Bend Railway by June 15. 


OPELIKA, ALA.—The Alabama Railway and Electric Compan; 
proposes to build this year an electric railroad for the transporta- 
tion of passengers and freight from Opelika to Eufaula, after which 
it will be extended southward to the gulf coast. It will touch the 
Central of Georgia Railway and the Western of Alabama Railroa‘ 
at Opelika, and about thirty miles south of there will cross th: 
Central of Georgia at Hurtsboro and again at Eufaula. The officer; 
of the company are: A. M. Buchanan, Opelika, Ala., president; 
Judson C. Chapman, Atlanta, Ga., general counsel and vice-president; 
John M. Shelley, also of Atlanta, secretary and treasurer. 

DETROIT, MICH.—The Detroit, Flint & Saginaw electric road 
will be sold by order of the Genesee County Court June 18. This 
road has franchises from Saginaw to Flint, but less than twelve 
tniles of road has actually been built out of Saginaw. Under the 
operation of the Detroit Trust Company, as receiver, the road paid 
$7,777.92 over and above expenses and fixed charges in the year 
ended November 20, 1907, and there has been an increase of about 
eight per cent in receipts since that time. Besides the line already 
built and the power-house in Bridgeport, the sale includes the fran- 
chise to Flint and the franchise rights in Flint, Mount Morris and 
Clio as well. The completed road would be thirty-five miles long 
and serve about 112,000 people. 

COLUMBUS, OHIO—The South Charleston traction line, connec! 
ing South Charleston with the Springfield & Xenia line at Emer) 
Chapel, and owned by the Washington Traction Company, was soli 
at receiver’s sale in Springfield by Stacey B. Rankin, receiver for 
the company, to George W. Baker, of Washington Court House, ani 
the price paid was $36,667, over $16,000 above the appraised value. 
The line was originally the beginning of the Springfield, Charleston, 
Washington Court House & Chillicothe, promoted by F. L. Patter- 
son, but after extending the line as far as South Charleston, the 
company went into the hands of a receiver. It was then sold to 
the Washington Traction Company, backed by Cleveland capitalists 
and in the litigation which followed, the Washington company was 
in turn forced into a recelvership. 

DES MOINES, IOWA—An air line electric trolley road from Des 
Moines to Sioux City has been projected by the filing of the articles 
of incorporation of the Des Moines & Sioux City Railroad Company 
The articles disclose a plan to connect the two largest cities of 
Iowa, passing through most of the other big towns en route, ani 
tapping some of the richest prairie lands in the state of Iowa. The 
organization of the promotion company was perfected at Lake City, 
where the offices of the company are located. It is claimed thai 
the road will pass northwest from Des Moines toward Lake City. 
to Sac City and Storm Lake and then into Sioux City. The intro 
ductory company is capitalized at $20,000. S. M. Elwood is presiden! 
of the new enterprise. Other officers are: H. M. Miller, vice-presi 
dent; A. O. Anderson, secretary; E. N. Bailey, treasurer. The board 
of directors includes: J. H. LaGrange, W. C. Edson, A. G. Martin, 
C. S. Hopper, M. A. Miller, H. H. Feige and S. M. Elwood. Arrange- 
ments are being made in all the important towns along the line for 
the organization of similar companies. It is understood that Sioux 


City capital and Des Moines money have been interested in the new 
enterprise. 
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PERSONAL MENTION. 

MR. B. E. TILTON has been appointed engineer of maintenance 

1’ way of the Rochester Railway Company, succeeding I. E. Mat- 
ews, resigned. Mr. Tilton has been connected with the Cleveland 
jiectrie Railway Company for some time in a similar capacity. 

VIR. H. M. HIRSCHBERG, president of the Excello Arc Lamp 
Conpany, sailed on June 4 on the steamship Celtic for his annual 

it to the German works of the company at Leipsic. Mr. Hirsch- 
here. who is accompanied by Mrs. Hirschberg, will visit the notable 

rical institutions abroad. 

MR. JAMES W. CAMPBELL, of Toronto, Ontario, general man- 

er of the Buffalo, Lockport & Rochester trolley line, has succeeded 
Charles B. Hill, of Buffalo, N. Y., as president of the road. Mr. 
(‘onpbell will establish his headquarters at Rochester, N. Y. Albert 
Qulley, of Toronto, remains vice-president, secretary and treasurer. 

WR. N. C. DRAPER, vice-president and general manager of 

Eastern Wisconsin Railway and Light Company, has resighed 
to iccept a position as manager of the Zanesville district of the 
Olio Electric Railway Company. At Zanesville Mr. Draper will 
hove charge of twenty miles of city lines and sixty-five miles of 
interurban lines. 

wR. R. R. STREHLAU has been made superintendent of the 
Buffalo, Lockport & Rochester Electric Railway. For the past 
three years Mr. Strehlau has been general manager and purchasing 
agent of the Springfield & Xenia Railway Company, of Springfield, 
Ohio, and for eight years was connected with the Lake Shore 
Electric Railway Company. 

MR. H. L. WELLS, formerly advertising manager for the Allis- 
Chalmers Company, Milwaukee, Wis., and later publicity manager 
for the Power and Mining Machinery Company, Milwaukee, has 
opened an office in Chicago, 1205 Monadnock Block, for the execu- 
tion of general technical and trade journal advertising. Mr. Wells 
proposes to undertake any class of publication work for non-com- 
peting manufacturers of machinery and mechanical appliances. 
\MIrv. Wells’s long experience in the preparation of advertising and 
aialogue work should fit him for a successful career along the 
lines he is establishing. 


OBITUARY NOTE. 

MR. I. WILLARD BEAM, for many years agent of William 
lessop & Sons at San Francisco, Cal., died last week. 

MR. FRANCIS HUGHES WEBB, from 1878 to 1898 secretary of 
the Institution of Electrical Engineers, of Great Britain, died in 
London, England, on Sunday, May 17. Mr. Webb had for a long 
iime been a sufferer from Bright’s disease, heart failure being the 
immediate cause of his death. He was eighty-four years old. 

PROFESSOR WILLIAM ARNOLD ANTHONY died at his home 

1427 Madison avenue, New York city, on Friday, May 29, of heart 


disease, after a short illness. Professor Anthony was born in 
Riode Island on November 17, 1835, and was a graduate of the 
public schools and Yale Sheffield Scientific School, class of 1860. 
\fier graduating from Yale Professor Anthony taught chemistry at 
\ntioch College until 1872, when he became professor of physics at 


Cornell, where he remained until 1887, when he became a consult- 
ing engineer. In 1895 he was appointed professor of electrical 
juipment and physics at Cooper Union and remained there until 
his death. He was widely known all over the world and his book 
on electrical measurements is one of the standard works. With 
Professor Brackett, of Princeton, he was the author of a work 
i physics, also widely known. He is survived by a son. About a 
‘uonth ago Professor Anthony retired from active teaching and was 
‘uade professor emeritus. Funeral services were held at the great 
hall in Cooper Union on June 2, at 4 p. m., Professor E. L. Nichols, 
f Cornell, delivering the address. 


NEW MANUFACTURING COMPANIES. 

SPRINGFIELD, ILL.—The Stolz Electrophone Company has been 
incorporated with a capital of $25,000, to manufacture instruments 
for the improvement of the hearing. The incorporators are: E. H. 
Stolz, F. K. Gustin and A. E. Coy. 

JERSEY CITY, N. J.—The Musso Electrical Transmission Com- 
pany has been incorporated by G. Musso, W. P. Voorhees, C. C. 
Finkler, of New York city, and C. L. Bowler, of Monmouth Beach, 
to do a general electrical business. The capital is $50,000. 
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DOVER, DEL.—The O’Brien Electric Light and Supply Company, 
of Pittsburg, has been incorporated to manufacture, buy and sell 
electrical apparatus. The incorporators are W. H. Smith, R. R. Mc- 
Ellaray and F. G. Strathman, of Pittsburg, and the capital stock 
is $25,000. 


SALT LAKE CITY, UTAH—The Electrical Engineering and Con- 
struction Company, of Salt Lake, has been formed with a capital 
stock of $10,000. The officers are: Van D. Spalding, president; 
George Y. Wallace, vice-president; George Winsness, secretary; A. 
S. Peters, treasurer; J. J. Campbell, general manager. 


AUGUSTA, ME.—The Storage Battery Lighting Company has 
been organized at Augusta for the purpose of manufacturing and 
dealing in storage batteries and for other purposes, with $1,200,000 
capital stock, of which nothing is paid in. The officers are: 
President, E. E. Newbert, of Augusta; treasurer, J. Berry, of 
Augusta. 


ELECTRICAL SECURITIES. 

The week in the main was one of quieting influences, with the 
public drawing away from the market, and speculative influences 
exerting, if anything, a depressing effect upon securities. There 
were many declines, with, however, electrical securities suffering 
less than any of the industrials. It is quite widely stated that the 
recent improvement in security prices ha&S discounted any real im- 
provement that is possible in business conditions and a period of 
dulness may be expected. There seems to be a feeling of more or 
less satisfaction that the present status can be maintained, and that 
with wise curtailments business interests will weather the pre- 
Presidential settlement and be in position to actively engender the 
prosperity which is bound to come, because the country is inherently 
rich and the people can consume all that can be produced, once 
the business interests know what to expect and can trim sail ac- 
cordingly. 

Dividends have been declared upon the following electrical se- 
curities: General Electric Company; regular quarterly dividend of 
$2 per share on the capital stock, payable July 15 to stockholders 
of record on June 6. Mackay Companies; regular quarterly divi- 
dends of 1 per cent on the common and preferred stocks, payable 
July 1 to stockholders of record June 13. Books will not close. 
Northern Ohio Traction and Light Company; semiannual dividend 
of 14 per cent, payable June 15. 


ELECTRICAL SECURITIES FOR THE WEEK ENDED MAY 30. 


New York: Closing. 
Allis-Chialmere COMMON: ..<... <5 eek csc cccicces 8% 
Allis-Chalmers preferred... .......<<.scecscee 24% 
Brookivn Hapid Transit... << ..6.....<-0seces 47% 
Consolidated Gas (ex dividend)............. 122% 
CGRION IE MU a so oa so so hg 8s ee ede 135 
Interborough-Metropolitan common.......... 12 
Interborough-Metropolitan preferred......... 32 
Nines County Tiectric. <<.ccccclcccececasn ces 112 


Mackay Companies (Postal Telegraph and 
CAniee CONNE oe 8 oa ercsnca es saws dal 64 
Mackay Companies (Postal Telegraph and 


CO) CRON NOGE c 6 diac cod csewnneeees 641% 
Miarliabtath levee oe < scoc cc cdicwdciceneewes 136% 
Metropolitan Street Railway................ 28 
New York & New Jersey Telephone......... 100 
WemtawmrUatte 6c. ooo wk on ae nde seswcces 56% 
Westinghouse Manufacturing Company...... 50 

Boston: Closing. 
American Telephone and Telegraph......... 117% 


Edison Electric Illuminating................ - 
Masenchusetia TICctric.. << eo ic cc ces ccc cckce 44 
New England Telephone.................... — 
Western Telephone and Telegraph preferred. 66 


Philadelphia: Closing. 
Electric Company of America............... 10 
Electric Storage Battery common........... 30 
Electric Storage Battery preferred.......... 30 
PatlelGhpntss HlGCtUle sc coon. 6 Sok icaiesce acecwis 8% 
Philadelphia Rapid Transit................. 14% 
United Gas Improvement.................... 84% 

Chicago. Closing. 
COMCAST E OURIIO ooo 2. asc os wa bmw heen 122% 
Commonwealth Edigon..................<s. 941% 
Metropolitan Elevated preferred............. 50 
National Carbon common.................... 3 


National Carbon preferred................0. 111 
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TELEPHONE AND TELEGRAPH. 
COOPERVILLE, MICH.—The Citizens’ Telephone Company, of 
Muskegon, has bought a new building here and will erect additions 
for a telephone exchange. 


MASON CITY, IOWA—The Hanford Telephone Company and the 
Farmdale Telephone Company have been incorporated, each with a 
capital of $10,000. Both are farmers’ lines. 


REVERE, MASS.—The New England Telephone and Telegraph 
Company has placed in operation its new exchange building. The 
switchboard has an ultimate capacity of 1,400 subscribers. 


WESTCHESTER, PA.—The farmers of East Vincent have or- 
ganized a company to be called the Locust Grove Telephone Com- 
pany and given a contract to a Spring City man to construct a line 
about seven miles in length, to connect with the Bell Telephone 
system at Spring City. 


BUTTE, MONT.—H. Vance Lane, president of the Rocky Moun- 
tain Bell Telephone Company, announces plans for new construction 
in Montana and neighboring states. A new line is planned from 
Billings to Miles City, another from Sheridan to Wallace, and lines 
are building from Wallace, Ida., to Spokane, and to St. Regis. The 
line from Livingston to Gardiner is being rebuilt. 


OMAHA, NEB.—F. J. Day, president of the Independent Tele- 
phone Company, of Council Bluffs, announces that the Independent 
telephone lines will be extended, one line to Kansas City and the 
other to Ottumwa. Both lines are expected to be opened by July 1. 
Both Kansas City and Ottumwa are at present served by independ- 
ent lines and there is now a ten-mile break between Balfour and 
Tabor, 


ST. JOHNSBURY, VT.—At the annual meeting of the Passumpsic 
Telephone Company these directors were elected: J. M. Keller, F. A. 
Houston, C. T. Keller, M. B. Jones, F. W. Story, all of Boston; 
G. H. Prouty, Newport; M. M. Taplin, Barton Landing; G. C. Cary, 
L. P. Slack, E. M. Taft, all of St. Johnsburg. J. M. Keller was 
elected president, F. W. Story vice-president, and E. W. Longley, 
Boston, auditor. 


HELENA, MONT.—A reorganization has been effected of the 
Gould-Lincoln Telephone Company. The line runs from Silver, 
where it connects with the Rocky Mountain Bell, to Canyon Creek, 
Gould, Lincoln, Flesher and other points on the way to the Big 
Blackfoot country. L. E. Tucker, of Flesher, was elected president; 
Moses Root, of Canyon Creek, vice-president, and Owen Byrnes, of 
yould, secretary-treasurer. 


EDUCATIONAL NOTES. 

STEVENS INSTITUTE OF TECHNOLOGY—The commencement 
exercises of Stevens Institute of Technology will be held on Thurs- 
day morning, June 11, at half-past ten o’clock, in the auditorium of 
the institute, at Hoboken, N. J. President and Mrs. Humphreys 
will hold a reception at the Castle Point campus, Stevens Institute, 
on Tuesday, June 9, from four until seven o’clock. 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY — The 
graduation exercises of the class of 1908 of Massachusetts Institute 
of Technology will be held in Huntington Hall, Rogers Building, 
491 Boylston street, Boston, Mass., on Tuesday, June 9, at half- 
past two o’clock. The several buildings of the institute, with 
libraries, laboratories, drawing rooms, etc., will be open to visitors 
immediately after the exercises. 


NEW YORK UNIVERSITY SUMMER SCHOOL—For the benefit 
of teachers and others interested in electrical subjects a laboratory 
course in electrical practice will be offered at the New York Uni- 
versity summer school this season. The course, which is to be 
given by Dr. J. Loring Arnold, professor of physics, and B. Thurston 
Le Valley, of Stevens Institute, is designed to aid teachers to 
understand electrical engineering and to prepare students for such 
technical training. Besides the laboratory course in electrical prac- 
tice there will be another course in electrochemistry, which will be 
directed by Professor Arthur B. Lamb, Ph. D., in the Havermeyer 
Laboratory. This course is open to persons having an elementary 


knowledge of theoretical electrochemistry, 
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NEW INCORPORATIONS. 
SPRINGFIELD, ILL.—Scott County Telephone 
Capital increased from $10,000 to $30,000. 
FARLOW, N. C.—Carolina Telephone and Telegraph Company, 
Capital increased from $250,000 to $300,000. 
WILMINGTON, DEL.—Local Telephone Company, 
Ohio. Capital increased from $400,000 to $600,000. 
INDIANAPOLIS, IND.—Merchants’ Electric Light Company, of 
Lafayette. Capital stock increased from $150,000 to $200,000. 


GUTHRIE, OKLA.—Chaney Mutual Telephone Company. $6,500. 


Company, 


Bellevue, 


Incorporators: J. W. Fiegel, W. S. Wood, M. A. Griffith and J. 1,. 
Leist. 

KITTERY, ME.—Shoals Telephone and Telegraph Company. 
$5,000. Officers: Horace Mitchell, of Kittery; treasurer, Albert T. 


Sloan, of Tilton. 


HARRISBURG, PA.—Suburban Electric Light, Heat and Power 
Company, Williams Township; $5,000. Home Electric Light, Heat 
and Power Company, Williamstown; $5,000. Porter Township Elec 
tric Light, Heat and Power Company; $5,000. Treasurer of all three 
companies, John Pfeiffer, of Tower City, the headquarters of the 
companies. 


SPRINGFIELD, ILL.—Wood River, East Alton & Bunker Hii! 
Traction Company, East St. Louis. $150,000. To construct and 
operate an electric railroad from Wood River, Madison County, 
Illinois, to Gillespie, Macoupin County, paralleling the Cleveland, 
Cincinnati, Chicago & St. Louis Railroad. Incorporators and first 
board of directors: J. T. Rudesill, R. W. Smith, S. B. Knepper and 
B. A. Campbell, of East St. Louis, and D. R. Maxey, of Wood River. 


INDUSTRIAL ITEMS. 
THE AJAX LINE MATERIAL COMPANY, 12 and 14 South 
Jefferson street, Chicago, Ill., announces the discharge of the re- 
ceiver and the resumption of business. 


THE SCOTT ELECTRICAL COMPANY, 58 Nassau street, 
Newark, N. J., is distributing a catalogue describing its flaming 
arc lamps. These lamps are made especially in very high candle- 
powers, 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., an- 
nounces the opening of an office at Birmingham, Ala., in charge 
of Seldon Jones, as district manager, in the First National Bank 
Building. 


THE F. BISSELL COMPANY, Toledo, Ohio, is sending out its 
usual interesting calendar card. The card for June is embellished 
with a hair-pin, and there is some pertinent suggestion with 
regard to “getting this into one’s head.” 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia, 
Pa., devotes its bulletin No. 109 to the sale of current for electric 
automobiles by electric lighting and power stations. Copies of this 
bulletin will be furnished upon request. 


THE CHICAGO FUSE WIRE AND MANUFACTURING COM- 
PANY, Chicago, Ill., has ready for distribution a number of sheeis 
for its perpetual catalogue, devoted to new prices on “Union” 
non-arcing fuses, fuse blocks, panel fuses, fuse links, conduit boxes 
and covers. 


THE KENFIELD-FAIRCHILD PUBLISHING COMPANY, pub- 
lisher of the Electric Traction Weekly, announces that the pul 
lication offices will be moved from Cleveland, Ohio, to Chicago, I!!., 
with new offices at the Manhattan Building, on June 12. The first 
Chicago issue will be mailed on June 15. 


THE SAFETY ELECTRIC COMPANY, 35 Michigan avenue, 
Chicago, Ill., which is developing a large business in the pro 
duction of new and renewed incandescent lamps, announces that 
S. L. Grossman, formerly sales representative of the Nernst Lam) 
Company, is now in charge of its sales department. 


THE WAGNER ELECTRIC MANUFACTURING COMPANY, St. 
Louis, Mo., is distributing a booklet entitled “Vox Populi.” This 
is a compilation of a large number of testimonials indicating the 
remarkable record which the company’s single-phase motors have 
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made over long periods of service. Copies of this booklet will be 


furnished upon request. 


THE STEEL CITY ELECTRIC COMPANY, Pittsburg, Pa., an- 
nounces the incorporation of the Campbell-Stagg Company, 220 
3roadway, New York city, to handle the eastern business of the 
Steel City company. At present the representative is William G. 
Campbell. It is the intention of the new company to promote the 
use of floor boxes generally. 


THE TRUMBULL ELECTRIC MANUFACTURING COMPANY, 
Plainville, Ct., in the June issue of ‘Trumbull Cheer,” in addition 
to the usual interesting light reading, devotes some serious attention 
to Trumbull switchboards and illustrates the Trumbull “Kappa” 
switch. The illustrations show the twenty-five-ampere, 250-volt un- 
fused switch, and the switch for National Electrical Code and open- 
link fuses. 


THE BRISTOL COMPANY, 45 Vesey street, New York city, in 
bulletin No. 30 illustrates the William H. Bristol electric pyrometer 
and combined -indicating and recording unit electric pyrometers, 
the William H. Bristol recording shunt ammeter, the William H. 
Bristol recording millivoltmeter, the William H. Bristol portable 
indieating electric pyrometer, and the William H. Bristol patent 
smoked chart recorders. 

THE NEW LEXINGTON HIGH-VOLTAGE PORCELAIN COM- 
PANY, New Lexington, Ohio, has issued a handsome catalogue de- 
voted to New Lexington high-tension porcelain insulators. This 
catalogue shows a wide range of insulators, which have been de- 
signed in standard sizes for all kinds of climatic conditions. In 
addition to the standard devices, the company manufactures special 
apparatus upon specification. Copies of this catalogue will be fur- 
nished upon request. 
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THE NERNST LAMP COMPANY, Pittsburg, Pa., was very busy 
during the Chicago convention of the National Electric Light Asso- 
ciation conducting parties of visitors to some of the large and 
unique installations of Nernst lamps in the vicinity of the con- 
vention hall. On account of the many important installations of 
Nernst lamps in Chicago, the May number of “The Glower” was 
made a special Chicago number, and was illustrated by some 
twenty pictures of stores and offices typical of modern Chicago. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., has 
ready for distribution a number of very interesting bulletins. 
These are as follows: No. 96, alternating-current switchboard 
panels, type 10, single and two-phase. No. 101, form D belt type, 
direct-current motors, fifty to 275 horse-power; generators, forty-five 
to 225 kilowatts. No. 102, alternating-current switchboard panels, 
type 12, 1,150 to 2,300 volts. No. 103, the Sanitary District of 
Chicago’s Hydraulic Development on the Chicago Drainage Canal. 
No. 104, direct-current railway generators. 

THE CUTLER-HAMMER COMPANY, Milwaukee, Wis., recently 
placed a large order for manganese steel discs. This company, in 
addition to manufacturing magnetic clutches, makes a specialty 
of lifting magnets for handling pig iron and scrap metal. The 
growth of this latter business and the natural desire of the manu- 
facturer to perfect every detail of its product have led to the adop- 
tion of manganese steel for coil shields, the coil shield being the 
flat disc fastened to the under side of the lifting magnet for the 
double purpose of protecting the magnetizing coil and interposing 
between the two poles of the magnet an area of non-magnetic 
material. The fifty-inch magnets recently furnished by the company 
to a number of steel mills in the Pittsburg district are all equipped 
with manganese steel coil shields instead of the brass coil shields 
formerly used. 


Reeord of Electrical Patents. 





Week of May 26. 


888.456. DYNAMOELECTRIC MACHINE. John M. Barr, Pittsburg, 
Pa., assignor to Westinghouse Electric and Manufacturing Com- 
pany. The wedges ‘holding the coils in the slots are formed of 
insulating side pieces with a resilient magnetizable spacer be- 
tween. 

S88.488. RAILWAY SIGNAL SYSTEM. Elihu E. Gabbart, Kings- 
land, Tex., assignor of one-half to Clyde Haile, Kingsland, Tex. 
A lever, depressed by the wheel flange, closes the signaling 
circuit. ; : 

888,507. TELEPHONY. Isidor Kitsee, Philadelphia, Pa., assignor of 
one-half to William J. Latta, Philadelphia, Pa. Earth currents 
are neutralized by an inductorium, one coil of which,is in the 
line and the other in a grounded circuit. 

888,509. CABLE TELEGRAPHIC SYSTEM. Isidor Kitsee, Phila- 
delphia, Pa. A condenser may be included in the cable circuit 
by means of a relay. 





888,514. —ARMATURE WINDING FOR ELECTRICAL MACHINES. 


‘88,510. TELEGRAPHY. Isidor Kitsee, Philadelphia, Pa., assignor 
of one-half to William J. Latta, Philadelphia, Pa. A system 
utilizing reversals of current. 

888,511. DUPLEXING TELEGRAPH LINES. Isidor Kitsee, Phila- 
delphia, Pa., assignor of one-half to William J. Latta, Philadel- 
phia, Pa. An inductorium in the line is used to nullify the 
effect of the signaling current on the home instrument. 

888,514. ARMATURE WINDING FOR ELECTRICAL MACHINES. 
Benjamin G. Lamme, Pittsburg, Pa., assignor to Westinghouse 
Electric and Manufacturing Company. A polyphase winding 
comprising a plurality of groups of coils equal in number to 
the product of the number of field poles by the number of 
phases. 

888,517. RHEOSTAT. Seth A. Leonard, Cleveland, Ohio. A 
rheostat formed of series of resistance units of different con- 
ductive capacities. 

888,521. SHADE ATTACHMENT FOR ELECTRIC INCANDES- 
CENT LAMPS. Albert F. W. Meyer, Chicago, IIll., assignor to 
James H. McGill, Valparaiso, Ind. A shade fitted with a plug 
and socket. 


888,557. SYSTEM OF ELECTRICAL CONTROL. Hermon L. ‘Van 
Valkenburg, Pittsburg, Pa., assignor to Westinghouse Electric 
and Manufacturing Company. A unit switch-control system 
operated by an auxiliary source of electrical energy. 


888,597. SPARKING CIRCUIT CONTROLLER FOR EXPLOSION 
ENGINES. Willard E. Dow, Braintree, Mass. A rotary inter- 
rupter. 

888,602. SECONDARY BATTERY. Richard J. Fleischer, Milwau- 
kee, Wis. A partitioned battery jar. 

888,611. SPARK-COIL. John O. Heinze, Jr., Lowell, Mass. A num- 
ber of spark-coils mounted in a box. 

888,618. ELECTRIC RAILWAY SIGNALING SYSTEM. Edward 


B. Howell, Butte, Mont. The signaling conductor is mounted 
at the side of the road, contact being established by means of 
a trolley arm. 

888,638. APPARATUS FOR ELECTRICAL SEPARATION OF PAR- 
TICLES FROM A FLUID STREAM. Lawrence N. Morscher, 
Enterprise, Kan., assignor to William J. Ehrsam and Lawrence 
N. Morscher, co-trustees, Enterprise, Kan. A pair of electrodes 
is employed charged to different electrical potentials. 

888,648. ELECTRICAL APPLIANCE FOR CONTROLLING AIR- 
BRAKES. James G. Pearce and William H. Pearce, Oakland, 
Cal., assignors of one-third to Truman J. Pearce, Berkeley, Cal. 
An automatic electromagnetic brake-setting apparatus. 

888,674. CONNECTING CONDUCTOR FOR CABLES. Francis S. 
Vielé, Pittsburg, Pa., assignor to Standard Underground Cable 
Company, Pittsburg, Pa. A rigid sleeve of non-conducting ma- 
terial is placed around the splice. 

888,677. TROLLEY. Charles M. Whitcomb, Portland, Ore. A 
helically grooved hollow trolley wheel. 

888,692. SELECTING DEVICE FOR ELECTRICAL SIGNALING 
APPARATUS. John Burry, Ridgefield Park, N. J.; Marie Burry 
executrix of said John Burry, deceased. The various signaling 
circuits are closed through contacts on a drum. 

888,748. SIGNAL APPARATUS FOR TELEPHONE SWITCH- 
BOARDS. George H. Ryder, Somerville, Mass. The supervisory 
signal is placed under control of the line-signal relay. 

888,759. AUTOMATIC MOTOR STARTER. Edwin H. Smythe, 
Chicago, Ill., assignor to Western Electric Company, Chicago, 
Ill. Two solenoids are employed, one, tending to cut out the 
starting resistance, the other opposing this action, the com- 
bination being controlled by the voltage developed by the motor. 

888,760. CIRCUIT-BREAKER. Edwin H. Smythe, Chicago, IIl., as- 
signor to Western Electric Company, Chicago, Ill. A wedge- 
shaped contact piece closes the circuit between two fixed strip 
terminals. 
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888,798. SPEED INDICATOR. Edwin T. Greenfield, Kiamesha, 
N. Y. A centrifugal governor closes in succession indicating 
circuits. 

888,801. APPARATUS FOR MEASURING LIGHT. William J. 


Hammer, New York, N. Y. The light to be measured is caused 
to vary an ascertainable physical quantity. 

888,802. METHOD OF MEASURING LIGHT. William J. Ham- 
mer, New York, N. Y. A measurable physical quantity is varied 
through the action of a standard of light. 

888,843. ELECTRIC FLAT-IRON AND CONDUCTOR. Paul E. 


Oswald, Los Angeles, Cal. The heating element is of compressed 
graphite placed in a vertical channel. 








§88,877.—ELEcTRIC FURNACE. 


888,870. TELEPHONE SYSTEM. Elmer R. Corwin, Clyde, IIl., as- 
signor to Monarch Telephone Manufacturing Company, Chicago, 
Ill. Two batteries are employed, one for supplying the relays 
and transmitters at subscribers’ stations, and another in the 
disconnect-signal circuit. 


888,871. TELEPHONE SYSTEM. Elmer R. Corwin, Clyde, III., 
assignor to Monarch Telephone Manufacturing Company, 


Chicago, Ill. The disconnect-signal circuits have a common 
portion including a pilot signal. 

888,872. TELEPHONE-EXCHANGE 
Chicago, Ill., assignor to Monarch Telephone Manufacturing 
Company. The line relays have two winding portions with a 
battery connected between. 


888,873. TELEPHONE-EXCHANGE SYSTEM. Elmer R. Corwin, 
Chicago, Ill., assignor to Monarch Telephone Manufacturing 


SYSTEM. Elmer R. Corwin, 




















Company. The signaling devices are operated by line-relaying 
mechanisms. 
ie 2 
888,951.—STORAGE-BATTERY PLATE. 
888,874. TELEPHONE-EXCHANGE SYSTEM. Elmer R. Corwin, 


Chicago, Ill., assignor to Monarch Telephone Manufacturing 
Company. The armature switches of the line relays control 
the continuity of the disconnect-signal circuits. 


888,877. ELECTRIC FURNACE. Léon Dion, Wilkes-Barre, Pa., as- 
signor to the Americus Electro-Hermetic Company, Wilkes- 
Barre, Pa. A furnace with a crucible for receiving the ma- 
terial to be treated and a contracted lower chamber portion to 


receive the metal when fused. 

888,885. ELECTRIC SIGNALING. 
Kamerer, New York, N. Y. 
window. 

888,901. ELECTRICAL APPARATUS. Ray P. Jackson, Wilkins- 
burg, Pa., assignor to Westinghouse Electric and Manufacturing 
Company. An insulator sleeve with a conducting shield for 
effecting uniform distribution of potential over the insulator. 


888,903. CONTROL SYSTEM FOR ELECTRIC MOTORS. Henry 


William E. Hallett and Frank 
A burglar alarm for door or 


D. James, Pittsburg, Pa., assignor to Westinghouse Electric and 
Manufacturing Company. Unit switches which close in a pre- 
determined sequence. 
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888,904. SYSTEM OF ELECTRIC-MOTOR CONTROL. Henry Dp, 
James, Pittsburg, Pa., assignor to Westinghouse Electric and 
Manufacturing Company. Two switches are provided, one for 
accelerating the motor, and the other for delaying this action. 


888,912. METHOD OF OPERATING AND SYSTEM OF CONTROL 
FOR ELECTRICAL GENERATORS. Benjamin G. Lamme. 
Pittsburg, Pa., assignor to Westinghouse Electric and Manufac- 
turing Company. A secondary battery is connected in shunt 
relation to the field-magnet winding, the generator being con 
nected in a braking circuit. 


888,923. ELECTRICAL HEATING APPARATUS. 
Pheysey, Ontario, Cal. 
conducting material. 


888,940. DYNAMOELECTRIC MACHINE. Egbert M. Tingley and 
Joseph L. Ray, Pittsburg, Pa., assignors to Westinghouse Elec- 
tric and Manufacturing Company. A method of mounting 
collector rings. 


Richard G. 
A heater partially surrounded by non- 





889,067.—MEeRcURY-VAPOR APPARATUS. 


888,951. STORAGE-BATTERY PLATE. Theodore A. Willard 
Cleveland, Ohio, assignor to Willard Storage Battery Compan) 
Cleveland, Ohio. A plate provided with projecting ribs ani 
openings. 


888,980. RAIL BOND. Axel H. Englund, Philadelphia, Pa., assigno: 
to Protected Rail Bond Company, Philadelphia, Pa. A ribbor 
bond. 


889,015. TROLLEY. Albert S. Janin, New York, N. Y., assignor 0! 
one-third to Amelia Janin, Brooklyn, N. Y. The trolley whee! 
may be prevented from turning and used as a scraper. 


889,031. WIRELESS TELEPHONE. Francis J. McCarty, Sai 
Francisco, Cal.; Henry A. McCarty, administrator of said Fran 
cis J. McCarty, deceased, assignor to McCarty Wireless Tele 
phone Company, San Francisco, Cal. A transmitting diaphragn 
with metallic contact points is used for intensifying the vibra 
tions. 
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889,162.—Arc LAMP. 


889,040. ELECTRIC HEATER. Edwin F. Porter, Boston, Mass., 
assignor to Benjamin F. Peach, trustee, Lynn, Mass. A method 
of installing heaters in vehicles. 


889,067. MERCURY-VAPOR APPARATUS. Percy H. Thomas, East 
Orange, N. J.; assignor to Cooper Hewitt Electric Company, New 
York, N. Y. A screen impervious to ultraviolet rays is placed 
around the quartz lamp tube. 


889,098. PROCESS OF WINNING ALUMINUM OR OTHER 
METALS FROM THEIR COMPOUNDS. Henry S. Blackmore. 
Mount Vernon, N. Y. The metal is liberated electrically from 
its compounds with elements other than the halogens. 


889,162. ARC LAMP. William S. Weedon, Schenectady, N. Y., as- 
signor to General Electric Company. The feeding mechanism 
causes the electrodes first to approach through a distance 
greater than the normal length of the are and then to separate 
by this normal length. 


889,163. ELECTRIC ARC LAMP. William S. Weedon, Woodbury, 
N. J.. assignor to General Electric Company. A lamp arranged 
so that the arc between the electrodes lies in the axis of a 
draft tube. 





